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Abstract 

Information on economic and financial data of pancreas transplantation in the United States is 
scarce and usually outdated by the time it is published. This applies to organ acquisition costs, 
transplant hospitalization costs, and follow-up costs. Data appears to be more transparent and 
forthcoming from CMS than from private health insurance providers. In general, the following 
conclusions can be drawn regarding the economic and financial aspects of pancreas 
transplantation: (1) organ acquisition costs are too high, a national database to compare rates 
between individual OPOs does not exist, and attempts to regulate organ acquisition costs have 
failed; (2) reimbursement for physician services, and to a lesser degree for hospital and clinic 
services, is too low; and (3) the decrease in pancreas transplant numbers from 2004 to 2015 
can be explained, at least in part, by the fact that many pancreas transplant programs lost 
money, which created institutional disincentives and, in turn, resulted in a decrease in the 
number of pancreas transplants between 2004 and 2015 nationwide. 
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Introduction 

A common national dataset on 
hospital, procurement, physician, and drug 
charges, actual costs and reimbursement 
still does not exist. (1) Financial and 
insurance data remain non-transparent and 
published data, mostly available through 
the Internet these days, is either outdated, 
incomplete or non-comparable. Hence, it is 
not surprising that the scientific literature 
lacks detailed analyses about the economy 
of pancreas transplantation. 

Diabetes in the United States – The 

Scope of the Problem 
The number of U.S. citizens affected 

by all types of diabetes is staggering and 
mirrors the global health care crisis caused 
by this disease.  

As we have entered the third decade 
of the 21st century, a total of 34.2 million 
people in the United States have diabetes 

(10.5% of the US population): 26.9 million 
people have been diagnosed with the 
disease and 7.3 million people (21.4%) are 
undiagnosed. (2) 

The rates of diagnosed diabetes in 
adults by race/ethnic background are: 7.5% 
of non-Hispanic whites, 9.2% of Asian 
Americans, 12.5% of Hispanics, 11.7% of 
non-Hispanic blacks and 14.7% of American 
Indians/Alaskan Natives. (2) 

Nearly 1.6 million Americans have 
type 1diabetes, including about 187,000 
children and adolescents. Each year, 1.5 
million new cases of diabetes are diagnosed. 
(2,3) 

In addition, 88 million people aged 
18 years or older have prediabetes (34.5% 
of the adult US population). (3) 

Diabetes was the seventh leading 
cause of death in the United States in 2017 
based on 83,564 death certificates in which 
diabetes was listed as the underlying cause 
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of death. In 2017, diabetes was mentioned 
as a cause of death in a total of 270,702 
certificates. It appears that diabetes is 
underreported as a cause of death. Studies 
have found that only about 35% to 40% of 
people with diabetes who died had diabetes 
listed anywhere on the death certificate and 
about 10% to 15% had it listed as the 
underlying cause of death. (2)  Diabetes 
remains a major cause of blindness, kidney 
failure, heart attacks, stroke and lower limb 
amputation in the United States and 
worldwide. (2-4) 

Costs for Diabetes 

In the United States, the cost of care 
for people with diabetes now accounts for 
one in four health care dollars spent. (5) 

According to the American Diabetes 
Association (ADA), the total estimated 2017 
cost of diagnosed diabetes is $327 billion 
which includes $237 billion in direct 
medical costs and $90 billion in reduced 
productivity.(6) Diabetes mellitus is the 
most expensive chronic disease in the 
nation. After adjusting for inflation, costs 
have increased since 2012 due to both an 
11% increased prevalence of diabetes and a 
13% increase of the cost per person with 
diabetes. (6) The continuing increase in 
total direct costs of diabetes from $116 
billion in 2007 and $176 billion in 2012 to 
$237 billion in 2017 is not only striking but 
almost impossible to sustain in the future. 

The largest components of medical 
expenditures are (2): 

 Hospital inpatient care (30% of the total 
medical cost) 

 Prescription medications to 
treat complications of diabetes (30%) 

 Anti-diabetic agents and diabetes 
supplies (15%) 

 Physician office visits (13%) 

Indirect costs of diabetes include 
(2,7): 

 Increased absenteeism ($3.3 billion) 

 Reduced productivity while at work 
($26.9 billion) for the employed 
population 

 Reduced productivity for those not in 
the labor force ($2.3 billion) 

 Inability to work as a result of disease-
related disability ($37.5 billion) 

 Lost productive capacity due to early 
mortality ($19.9 billion) 

People with diagnosed diabetes (all 
types of diabetes)incur average medical 
expenditures of $16,752 per year, of which 
about $9,601 is attributed to diabetes. (8)  

Of note, total per-capita health care 
expenditures for diabetes are higher among 
men than women ($10,060 vs. $9,110). 
They are also higher among non-Hispanic 
Blacks ($10,470) and among non-Hispanic 
whites ($9,800) and lower among Hispanics 
($8,050).Compared to non-Hispanic whites, 
per capita hospital inpatient costs are 23% 
higher among non-Hispanic Blacks and 29% 
lower among Hispanics. Non-Hispanic 
Blacks also have 65% more emergency 
department visits than the population with 
diabetes as a whole. (8) 

In a large, retrospective, 
observational study of 181,423 pediatric 
and adult patients with type 1 diabetes 
mellitus (T1DM), diabetes-related costs 
totaled nearly $800 per month. Pharmacy 
costs contributed to over half of diabetes-
related costs.(9) 

Herman et al. noted that over 30 
years, DCCT (diabetes control and 
complications trial) intensive therapy cost 
$127,500 to $181,600 more per participant 
than DCCT conventional therapy, and 
modern intensive therapy cost $87,700 to 
$409,000 more per individual than modern 
basic therapy. (10)However, excellent 
glycemic control averted as much as 
$90,900 in costs from complications and 
added ~1.62 quality-adjusted life-years 
(QALYs) per participant over 30 years. (10). 

The total annual cost of managing 
an adult with T1DM is significantly higher 
than that of an adult with T2DM.Joish et al. 
showed that when propensity scores were 
used to match 10,103 patient pairs from 
T1D and T2D cohorts, the T1DM cohort had 
significantly higher mean total costs than 
the T2DM cohort ($18,817 vs. $14,148 PPPY 
[per-patient per-year]; P < 0.001). (11) 

On average, people with diagnosed 
diabetes have medical expenditures 
approximately 2.3 times higher than what 
expenditures would be in the absence of 
diabetes.(12) 
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In addition, diabetic patients visit 
physician offices, hospital outpatient 
departments, and emergency rooms more 
frequently. And, they are more likely to be 
admitted to the hospital, causing reduced 
productivity and increased short- and long-
term disability. (2,5,7,8) 
In a Markov state/transition simulation 
model consisting of 1,630,317 patients with 
type 1 diabetes and an equal number of 
patients without type 1 diabetes, the 
difference in lifetime costs was estimated at 
$813 billion (95% confidence interval: 
$682-$1037 billion). This study stressed the 
‘high burden of illness compared with 
patients without type 1 diabetes and the 
need for significant investment in research 
and development of novel treatments for 
type 1 diabetes’ (13) - which should include 
beta-cell replacement therapies such as 
pancreas transplantation. 

Most of the cost for diabetes care in 
the U.S., 67.3%, is provided by government 
insurance (including Medicare, Medicaid, 
Children’s Health Insurance Program [CHIP] 
and the military). The rest is paid for by 
private insurance (30.7%) or by the 
uninsured (2%). Hence, taxpayers end up 
footing most of the bill for diabetes 
treatments. (14,15) 

People with diabetes who do not 
have health insurance have 60% fewer 
physician office visits and are prescribed 
52% fewer medications than people with 
insurance coverage—but they also have 
168% more emergency department visits 
than people who have insurance. This 
alarming trend is yet another reason for 
establishing universal health coverage in 
the United States as it is already standard in 
most Western countries. (12) 

These numbers and estimates also 
highlight the financial burden that diabetes 
imposes on society and the need for cost 
containment. 

There is some glimmer of hope. 
Between 2012 and 2017, the fraction of 
annual per capita health care expenditures 
for a person with diabetes that were 
attributed to institutional care has 
decreased from 50 to 36%. (16) It appears 
that the shift of expenditures from inpatient 
settings to ambulatory care demonstrates 
progress in controlling chronic 

complications related to diabetes and 
points to potential targets for intervention 
to reduce ambulatory costs. (16)However, 
over the same time interval (2012-17), the 
percentage attributed to outpatient services 
other than medications and supplies 
increased slightly (from 23 to 26%) and 
that attributed to outpatient medications 
and supplies increased dramatically (from 
27 to 38%). The largest increase occurred 
in expenditures for insulin. (6,16) 

Insulin is used by an estimated 8.3 
million people to control their diabetes. 
Insulin costs, before accounting for any 
rebates or discounts, comprise an estimated 
$48 billion (20 percent) of the direct costs 
of treating diabetes; after rebates, insulin 
accounts for 6.3 percent of costs. Between 
2012 and 2018, the price of available 
insulin increased 14 percent annually, on 
average, and in 2016 insulin accounted for 
31 percent of a Type 1 diabetic’s health care 
costs, up from 23 percent in 2012. (14,17) 

According to the nonprofit Health 
Care Cost Institute (HCCI), the cost of 
insulin for treating type 1 diabetes in the 
United States nearly doubled over a five-
year period: from $2,864, on average, in 
2012 to $5,705in 2016. (18) 

Because patients’ out-of-pocket 
costs are typically based on list price, their 
expenses have risen substantially despite 
the decrease in net price for many of the 
most commonly used insulin products over 
the past several years. (14) 

One fourth of diabetic patients are 
no longer able to afford their prescribed 
treatment plans and/or ration their supply, 
which can be dangerous and potentially 
fatal. This worrisome concern and urgent 
calls to action (19,20) – at a time when we 
celebrate the 100th anniversary of insulin - 
has gotten the attention of the U.S. 
government and will hopefully be 
addressed in the near future to avoid 
preventable deaths.(14,21,22) 

If the trends of the past decade 
continue, gross insulin costs in the United 
States could reach $121.2 billion in total 
spending (or $12,446 per insulin patient) 
by 2024. (14) 

The rising cost of insulin has already 
an impact on both patients and society as a 
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whole and will be further accentuated in 
years to come by the growing utilization 
and cost of diabetes technology. (23) 

The overall financial outlook on cost 
containment of diabetes remains grim and 
underlines its stance as a global health 
crisis. While changes in the total economic 
burden of diabetes in 180 countries 
worldwide are projected, it is estimated 
that the global cost of diabetes will increase 
from $1.3 trillion in 2015 to between $2.1 
and $2.5 trillion in 2030(24). As life 
expectancy in diabetic patients continues to 
increase, so do the rates of secondary 
complications. In a large German population 
with of type 2 diabetic patients, the most 
costly complications were end-stage renal 
disease (ESRD), lower-extremity 
amputations, and acute cardiovascular 
events (25). 

Notably, acute events, often 
accompanied by hospitalization, cause a 
marked increase in costs that later decline 
but do not return to pre-event levels. For 
example, new onset of ESRD in a 60- to 69-
year-old man is estimated to cost 34,547 
euros in the year of the event and 24,662 
euros in each subsequent year. Conversely, 
given the positive effects of pumps and 
continuous glucose monitors (CGMs) on 
T1DM health outcomes, the possibility 
exists that short-term costs are offset by 
future savings. (23) 

Riddle and Herman concluded in 
their comment to the ADA’s article on the 
economic costs of diabetes that “for people 
with known diabetes, interventions 
targeting specific groups should be 
considered. The evidence that preventable 
hospitalizations and reduced workforce 
productivity due to diabetes occur most 
often among young adults suggests a need 
for greater attention to this age-group.”(16). 
Unfortunately, the authors do not even 
mention pancreas or islet transplantation as 
preventive solutions to these issues in 
‘young adults’. After all, only successful 
transplants result in glycemic control, 
prevention (of progression) of diabetic 
complications and reintegration in the 
workforce. (26) Hence, a successful 
pancreas transplant contributes to cost 
containment of diabetes and its 
complications, avoids unintended harms 
due to intensive insulin regimens, reduces 

hospitalizations and may increase work 
productivity. 

Costs of Pancreas Transplants 

A detailed review of the literature 
on the economics of pancreas 
transplantation produced only few studies 
related to the cost-effectiveness of pancreas 
transplantation. (27,28) Those studies 
suggest that transplant center 
reimbursement for pancreas 
transplantation has been an issue since the 
procedure began to increase in numbers 
and gain traction clinically starting in the 
1980s and 1990s. (29) 

Transparent, national data 
regarding the costs of a pancreas transplant 
are not available. Non-transparency is 
confounded by the facts that (1) detailed 
hospital/institutional data regarding actual 
costs vs billed costs vs payments/ 
reimbursement is usually not made public, 
(2) contracts with insurance providers are 
usually kept confidential and (3) if some 
data is made available, it is usually 
outdated. 

For those reasons, only (wide) 
ranges of cost are available (30): 

In 2017, the United Network for 
Organ Sharing (UNOS) put the average total 
cost of a pancreas transplant at $289,400, 
including procurement, hospital admission, 
physician fees, and immunosuppressive 
drugs.(31) 

The National Kidney Foundation 
estimated that a pancreas transplant costs 
$125,800, including the cost of the 
evaluation, procedures to obtain the 
donated organ, hospital charges, physician 
fees, follow-up care and 
immunosuppressive drugs. (32) 

Milliman found that the U.S. average 
cost in2017 for a pancreas transplant was 
$347,000(vs $275,000 in 2008) including 
evaluation costs, retrieval, preservation and 
transportation of the pancreas, hospital 
transplant admission, and post-transplant 
outpatient visits. (33) 

Lacking conclusive national cost 
data, it is not surprising that estimates for 
patients without health care, the total cost 
of a pancreas transplant can range widely 
depending on the hospital, but typically falls 
between $125,000 and nearly $300,000 or 



Economic and Financial Issues in Pancreas Transplantation 

Archives of Health Science                                                                                                                              5 

more. However, many hospitals offer 
discounts of 30% or more to uninsured/ 
cash-paying patients, but even this data is 
usually not made public. (30) 

The most comprehensive data 
analyses regarding the costs of a pancreas 
transplant in the U.S. are the Milliman and 
CMS/SRTR reports. 

Milliman, Inc., a global consulting 
and actuarial firm, released in 2020 its 
triennial report on the estimated costs of 
U.S. organ and tissue transplants. (34) The 
2020 report covers billed charges and per-
member-per-month (PMPM) estimates 
from 30 days prior to 180 days after 
admission for (pancreas) transplantation. 
The report includes billed charges for 
follow-up after discharge (up to 180 days 
after admission) and outpatient 
immunosuppression and other drugs. Billed 
charge estimates for procurement and 
hospital services were based on 2017 and 
prior state hospital data. Trends to 2020 
were projected and the state-specific data 
to a national average basis was normalized 
using Milliman area relativity research. 
Billed charge estimates were developed for 

30 days pre-transplant, physician services 
during transplant, 180 days post-transplant 
discharge and non-immunosuppressant 
drugs based on Milliman proprietary claim 
data. The report points out that ‘’estimated 
billed charges and resulting PMPM cost 
estimates may not be the actual amounts 
paid for transplant services. The use of case 
rates, discounts, or other negotiated 
reimbursement arrangements may result in 
significant reductions from billed charge 
levels. Actual charges will likely vary for 
private insurers, Medicare, or Medicaid.’’ 
(34) 

According to the 2020 report, billed 
charges for a solitary pancreas transplant 
amounted to $408,800, for a combined 
pancreas and kidney transplant to $713,800 
(Table 1). For solitary organ transplants, 
the estimated billed charges for a pancreas 
were the lowest of all solid organ 
transplants, even lower than for a kidney 
transplant. For multiple organ transplants, 
the estimated billed charges for a pancreas 
and kidney were also the lowest (only about 
half of billed charges for a combined liver 
and kidney transplant). (34) 

Table1 (34):  
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The report reveals some surprising findings. While the estimated billed charges for a 
pancreas transplant are the lowest of all solid organ transplants, the billed procurement charges 
are high in comparison (Table 2).  

Table 2 (34).  

 

For a solitary pancreas transplant, 
they are higher than for a single lung or the 
intestine; for a SPK, they are higher than for 
a heart-kidney and about the same as for a 
liver-kidney. The billed charges for 
‘physician during transplant admission’ are 
by far the lowest of all solid organ 
transplants, even lower than for a kidney 
transplant. This finding is very surprising as 
the post-transplant care of a pancreas 
recipient is one of the most complex of all 
transplants. Likewise, the billed charges for 
‘hospital transplant admission’ are the 
lowest of all transplants, lower than for a 
kidney transplant. Pancreas transplant 
surgeons have long complained about 
inadequate reimbursement for bench 
preparation of the pancreas, the most 
complex of all transplants. These numbers 
confirm the surgeons’ sentiment. The 
discrepancy between very high organ 

acquisition (procurement) costs and low 
hospital and physician reimbursement 
results in unfavorable contribution and 
profit margins which, in part, explain the 
decade-long (2004-15) decline in pancreas 
transplantation. (34) 

CMS Transplant Coverage and 
Reimbursement Policies 

The Centers for Medicare & 
Medicaid Services (CMS) have long 
reimbursed certified (pancreas) transplant” 
centers for costs associated with the 
acquisition of organs for transplant to 
Medicare beneficiaries. Hospitals claim and 
are reimbursed for these costs through 
submission of their Medicare Part A cost 
reports. Allowable organ acquisition costs 
include organ donor and recipient costs 
before hospital admission for the transplant 
operation (i.e., pretransplant services) and 
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hospital inpatient costs associated with the 
donor. Medicare requires that these costs 
be reasonable; properly allocated among 
pretransplant, postransplant, non 
transplant, and other activities; and 
supported by appropriate documentation. 
The Centers for Medicare & Medicaid 
Services (CMS) contracts with fiscal 
intermediaries to review hospital cost 
reports and determine the allow ability of 
costs claimed.”  (35) 

‘’To participate in the Medicare 
program, a certified transplant center (CTC) 
or organ procurement organization (OPO) 
must be a member of the Organ 
Procurement and Transplantation Network 
(OPTN). An OPO can be a hospital-based 
OPO (HOPO) or an independent OPO 
(IOPO)…. Hospitals are required to notify 
the OPO designated for its service area of 
deaths or imminent deaths in its hospital. 
Organs may be procured by OPOs from 
CTCs, local community hospitals or other 
OPOs.’’  (36) 

In general, “there are two payment 
components for organ transplantation. 
Approved transplant centers are paid a 
Prospective Payment System (PPS) rate 
based on a Medicare Severity-Diagnosis 
Related Group (MS-DRG) rate for the actual 
organ transplant and they are also 
reimbursed for the reasonable and 
necessary costs associated with acquiring 
the organ (that is, organ acquisition costs).  

CMS Reimbursement for Organ 
Acquisition Cost 

“Organ acquisition costs for heart, 
kidney, liver, lung, pancreas, and intestinal/ 
multi-visceral transplantations incurred by 
approved transplant centers are treated as 
an adjustment (pass through payment) to 
the hospital's inpatient PPS (IPPS) payment. 
Applicable acquisition charges are 
submitted separately by revenue code 0811 
(Acquisition of Body Components, Living 
Donor) or 0812(Acquisition of Body 
Components, Deceased Donor) and are not 
included in the DRG-based payment for the 
transplant under the IPPS….To prevent 
potential overpayments, Medicare’s Fiscal 
Intermediary Shared System deducts organ 
acquisition charges billed with certain 
revenue codes (081X) from the total 
covered charges prior to sending an 

inpatient Type of Bill (TOB) to the IPPS 
pricer.’’  (37, 38) 

Medicare organ acquisition 
reimbursement from the Medicare Cost 
Report (MCR) provides a significant 
revenue stream for transplant programs. It 
includes, but is not limited to, costs 
associated with candidate evaluation, 
maintenance on the list, deceased and living 
kidney donation and costs of pre-transplant 
staff. Medicare organ acquisition 
reimbursement is a fully loaded, cost-based 
reimbursement which can be as much as 
80% of total reimbursement for kidney 
transplantation.  (39) 

Medicare is the single largest payer 
for organ acquisition costs but only 
reimburses for its share of costs. In 2016, 
Medicare reimbursed CTCs $1.6B of 
approximately $3.3B (48%) claimed 
through the Medicare Cost Report. (40) 

With cost-based reimbursement, 
there is financial risk with over-reporting 
(as well as under-reporting) organ 
acquisition costs claimed for Medicare 
reimbursement. Further, without adequate 
controls and systems for appropriate 
documentation, there is an increased risk of 
non-compliance with CMS regulations and 
guidelines. (39) 

For those reasons, CMS has 
repeatedly complained about overpayment. 
In April of 2021, ‘’CMS issued its Fiscal Year 
2022 Medicare Hospital Inpatient 
Prospective Payment System (IPPS) and 
Long Term Care Hospital (LTCH) Rates 
Proposed Rule (CMS-1752-P), in which it 
proposes several changes to organ 
acquisition payment policies that would 
enable Medicare to more accurately record 
and pay its share of organ acquisition costs. 
Sparked by the Office of Inspector General 
(OIG) concerns that some organ 
procurement organizations (OPOs) may 
have billed Medicare for unallowable 
expenditures and similar concerns from 
Congress regarding OPO financial 
management (which are the subject of a 
House Oversight Committee investigation), 
CMS intends that the new policy will "allow 
providers and stakeholders to more easily 
locate and understand organ acquisition 
payment policy, resulting in more accurate 
payment based on reasonable cost 
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principles." The proposed rule affects organ 
acquisition payment policies for transplant 
hospitals, donor hospitals, and OPOs. 
Notably, if the proposed rule is 
implemented, CMS estimates substantial 
cost savings ($230 million in FY 2022, and 
$4.15 billion over ten years) and increased 
transparency and overall improvement in 
organ donation and transplantation.’ (41, 42) 

These CMS rulings and their 
modifications reveal some the complexities 
of reimbursement. 

The pancreas transplant community 
has long complained about the high 
Standard Acquisition Charges (SACs). Since 
there is very little ‘standard’ about SACs, 
Lusk in et al. have proposed to better name 
SACs ‘Organ Acquisition Charges’ (OACs) as 
its components vary from organ to organ and 
from OPO to OPO. (29)High pancreas SACs or 
OAC shave consistently been considered an 
impediment for more widespread application 
of pancreas transplantation. The reason for 
high pancreas SACs is the high pancreas 
discard rate after recovery, the highest 
discard rate of all organs (25% vs 19% for 
kidney, 10% for liver, 4% for lung and 1% for 
heart). Based on CMS cost-finding and 
reimbursement policies for organ 
procurement organizations(OPOs), this high 
level of intended-for-transplant but not-
transplanted pancreases has the effect of 
sub stantiallyraising OPO pancreas organ 
acquisition charges.(29) It has been 
suggested that high OACs have been a 
significant factor for the decline in pancreas 
transplant volume between 2004-2015. 

Historically, in the early years, 
pancreas transplantation was frequently 
considered an investigational procedure. 
Insurance coverage policies were not 
uniform and often decided on a case-by-
case basis. Initially, private insurers were 
the primary source of patient coverage. (29) 

For SPK, Medicare was paying for 
the kidney transplant portion of the 
hospital charges, but the pancreas 
transplant costs were either covered 
separately or simply not reimbursed. 
Beginning in July 1999, Medicare provided 
coverage for SPK for all patients with type 1 
diabetes and end-stage renal disease. Not 
surprisingly, this change in coverage 
increased access to SPK for Medicare 

beneficiaries and increased the number of 
pancreas transplants. But, despite improved 
insurance coverage, the cost of the pancreas 
transplant procedure remains an issue 
today for the reasons outlined below. (29) 

‘Each OPO in the USA establishes an 
acquisition charge for each type of organ. 
This fee is paid to the OPO by the 
transplanting hospital for each organ it 
receives. Oversight of payments to OPOs is 
regulated by CMS as part of the End-Stage 
Renal Disease (ESRD) program. Although 
Medicare ESRD payments only cover renal 
transplants, the methodology proscribed by 
CMS in  determining those payments 
impacts how the OPO charges transplant 
centers for all other  organs’ including the 
pancreas. As already mentioned, ‘Medicare 
reimburses OPOs the reasonable cost of 
allowable services, with the definition of 
‘reasonable’ and ‘allowable’ determined by 
CMS regulations and applied by private 
contractors(fiscal intermediaries)  working 
under contract to CMS. Each year, OPOs are 
required to file a Medicare cost report that, 
using Medicare’s cost-finding methodology, 
assigns costs associated with renal 
procurement and distribution, extrarenal 
procurement and distribution, and tissue 
recovery.  

Costs associated with a specific organ 
are assigned to that organ. (29,43,44) “Costs 
that relate to all organs such as donor 
serology or hospital operating room charges 
are assigned proportionately to all organs 
considered for recovery on a particular donor. 
For many donors, costs associated with 
assessing a particular organ’s suitability for 
transplant will be incurred, but the decision 
will be made not to recover that organ based 
on the clinical findings.  Or an organ will be 
thought to be suitable for transplant, and an 
intraoperative finding will rule it out. 
However, the costs associated with assessing 
the organ still must be assigned to that 
organ’s cost center as OPOs only generate 
payment of an extrarenal organ OAC if the 
organ is actually transplanted. However, the 
costs associated with organs evaluated but 
not recovered,  and/or organs recovered and 
discarded also must be covered by the OAC 
(in addition to the  direct costs associated 
with each organ, general costs and OPO 
over head costs are assigned 
proportionately.’’ (29) 
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‘’This CMS Ruling shifted costs to 
any organ that was ruled out 
intraoperatively. Pancreas cost was 
impacted the most due to the large number 
of pancreas that are ruled out during the 
recovery procedure. ’’If a pancreas was 
actually recovered and transplanted in, for 
example, less than 50 % of the cases where 
the OPO went to the operating room with 
the intent to transplant the pancreas, each 
pancreas that was actually transplanted, 
had to be assigned about or more than 
double the over head and indirect costs.  

The CMS ruling had an even greater 
impact on islet transplantation. ‘’The intent-
to-recover rule also applies to pancreas for 
research. If the pancreas was intended  to 
be recovered for transplant when the 
recovery began, and subsequently was 
recovered only for research, or was 
recovered for transplant but ultimately 
discarded, the  intent rule applies. Only if 
the pancreas was recovered specifically 
with the intent to use it in a  research 
protocol, then it is excluded from the CMS 
calculation used to determine the allocation 
of costs to each organ.’’ (29) 

Lusk in and et al. point out some 
conflicting CMS incentives: ‘’OPOs are 
encouraged to recover, or at least consider 
for recovery, every organ where there is 
some potential for transplant. Transplant 
centers’ performance is measured on the 
outcomes of the transplants they actually 
perform. While there is some adjustment 
for donor characteristics, most transplant 
centers believe the adjustment is 
inadequate and thus are reluctant to 
transplant organs where there is a higher 
perceived potential for graft failure. This is 
particularly true for pancreas where most 
programs have relatively low transplant 
volumes, and a single graft failure is more 
likely to put them into non-compliance.’’ (29) 

In summary, pancreas OACs are 
high due to a number of complex issues:  

(1) the disparity between the number of 
organs recovered (or intended to be 
recovered) and the number of pancreas 
actually transplanted;  

(2) the CMS cost-finding methodology 
requiring assignment of full overhead and 
indirect costs to all pancreases where there 
was an intent to recover for transplantation 

(even if the organ was not actually 
recovered); 

(3) Conflicting CMS performance metrics 
for OPOs and transplant centers that 
encourage OPOs to recover every organ 
possible for transplant, but also encourage 
transplant centers to be cautious in the 
organs they actually transplant to avoid being 
penalized for poor patient outcomes. (29) 

CMS Pancreas Transplant Cost Data 

Medicare costs vary for pancreas 
transplant recipients by outcome: survival 
with graft function, survival with graft 
failure, and death. (45) 

Complications after pancreas 
transplantation are more common than 
after most other types of organ transplants. 
Reducing the rate of complications not only 
reduces overall costs, but benefits all 
parties (patient, physician, payer and 
medical center) from quality improvement. 
It is obvious that payers have a financial 
interest in pancreas transplant surgical 
quality initiatives. (46) 

According to the OPTN/SRTR 2016 
Annual Data Report, the average 
reimbursement for pancreas recipients 
from transplant through the first year post 
transplant, with primary Medicare coverage 
at the time of pancreas transplant in 2008-
2013, was $110,000 (Table 3). (45) 

“Average per-person per-year 
(PPPY) reimbursement for recipients who 
survived the first year post transplant with 
a functioning graft was $105,000. This rose 
to $120,000 for recipients who survived 
pancreas failure, 115% of the cost for those 
who ended the year alive with graft 
function. Average PPPY reimbursement for 
recipients who died with function in the 
first year was $443,000, 423% of the cost 
for those who ended the year alive with 
function. (45) 

Average per-patient costs in the 
second year post transplant were $32,000, 
35% less than the $49,000 average cost in 
the year preceding transplant. Costs by 
outcome were much less in the second year 
post transplant (Table 4); however, relative 
costs were higher for recipients who died 
and/or experienced graft failure. Relative to 
$30,000average PPPY expenditure for 
recipients who were alive with function at 
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the end of the second year, $59,000 PPPY 
(195%) was spent on those who 
experienced pancreas failure, and $191,000 
PPPY (636%) on those who died with 
function. (45) 

Total Medicare reimbursement 
during the first year post transplant was 
$318 million (Table 3). Of this, expenditures 
by outcome were $270 million (85%) for 
recipients alive with a functioning graft, $32 
million (10%) for those who survived 
pancreas failure, and $15 million (4.8%) for 
those who died with function. Proportions 

were: 87% of recipients alive with a 
functioning graft, 10% survived graft 
failure, and 3.0% died with function. 
Overall, the 13% of recipients who died 
and/or experienced graft failure within the 
first year posttransplant accounted for 15% 
of total costs. The 4.9% of recipients who 
died and/or experienced graft failure within 
the second year post transplant accounted 
for 11% of total costs (Table 4). Death with 
function accounted for 4.4% of costs, but 
only 1.4% of recipients, due to their 
relatively high cost.’’ (45) 

Table3(45).
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Table 4 (45)  

 

 

‘’Total Medicare expenditures in 
2013 and 2014 for all pancreas transplant 
recipients with graft function at the 
beginning of the year for whom Medicare 
made any payment during the year are 
shown in Table 5. Average PPPY and total 
Medicare reimbursement were $32,000 and 
$312 million in 2013 and $33,0000 and 
$322 million in 2014. In 2013, 6.4% of 
recipients died and/or experienced graft 

failure, and 7.0% in 2014; these recipients 
accounted for 14% of Medicare 
reimbursement in 2013 and 15% in 2014. 
Compared with recipients in the second 
year posttransplant (Table 2), PPPY costs 
averaged over 2013 and 2014 were 2.9% 
lower for those alive with function, 17% 
higher for those experiencing graft failure, 
and 31% lower for those who died with 
function.” (45) 
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Table 5(45). Total and per-person-per-year (PPPY) calendar-year Medicare costs of pancreas 
transplant recipients, 2013 (right) and 2014 (left). 

 

  

Insurance providers and Pancreas 

Transplant Coverage 

A pancreas transplant typically is 
covered by health insurance, although 
insurers may require a patient to get the 
transplant at a specific transplant center. 
The process starts when a patient is 
referred to a transplant center by his or her 
doctor and added to a national waiting list. 

Public insurance includes (among 
others) Medicare, Medicaid, Department of 
Veterans Affairs coverage, TRICARE (for 
civilian Armed Forces personnel and 
retirees), Children’s Health Insurance 
Program (CHIP), and Indian Health Service 
(IHS). Private insurance examples include a 
group health plan (HMO, PPO, POS, EPO), 
employer-based plan, coverage under the 
Affordable Care Act, or individual health 
insurance plan. 

CMS 

Medicare Part A (hospital coverage) 
generally covers a pancreas transplant 
under certain conditions at a Medicare-
certified facility. Usually Medicare covers 
the pancreas transplant for end-stage renal 
disease (ESRD) patients if it is done at the 
same time as a kidney transplant (SPK) or if 
it is done after a kidney transplant (PAK). In 
rare cases Medicare may cover a pancreas 
transplant (PTA) even if a kidney transplant 
is not needed.(47,48) 

Only since April 2006, pancreas 
transplants alone (PTA) are reasonable and 
necessary for Medicare beneficiaries in the 
following limited circumstances (49): 

 PTA will be limited to those facilities 
that are Medicare-approved for kidney 
transplantation; 

 Patients must have a diagnosis of type I 
diabetes: 
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Patient with diabetes must be beta 
cell autoantibody positive; or patient must 
demonstrate insulinopenia defined as a 
fasting C-peptide level that is less than or 
equal to 110% of the lower limit of normal 
of the laboratory's measurement method. 
Fasting C-peptide levels will only be 
considered valid with a concurrently 
obtained fasting glucose ≤ 225 mg/dL; 

 Patients must have a history of 
medically-uncontrollable labile (brittle) 
insulin-dependent diabetes mellitus 
with documented recurrent, severe, 
acutely life-threatening metabolic 
complications that require 
hospitalization. Aforementioned 
complications include frequent 
hypoglycemia unawareness or 
recurring severe ketoacidosis, or 
recurring severe hypoglycemic attacks; 

 Patients must have been optimally and 
intensively managed by an 
endocrinologist for at least 12 months 
with the most medically-recognized 
advanced insulin formulations and 
delivery systems; 

 Patients must have the emotional and 
mental capacity to understand the 
significant risks associated with surgery 
and to effectively manage the lifelong 
need for immunosuppression; and, 

 Patients must otherwise be a suitable 
candidate for transplantation. 

Medicare Part B (medical insurance) 
generally covers doctor services for a 
pancreas transplant. A pancreas transplant 
involves medical care before, during, and 
after the surgery. Medicare generally covers 
(50): 

 Tests, labs and exams before the 
pancreas transplant 

 Procurement of a pancreas 

 The actual pancreas transplant surgery 

 Follow-up care 

 Beginning in 2023, the Comprehensive 
Immunosuppressive Drug Coverage for 
Kidney Transplant Patients Act (H.R. 
5534; also known as the Immuno bill) 
will add a new Medicare option to 
provide lifetime coverage of 
immunosuppressive drugs for kidney 

transplant recipients (SPK, PAK). Before 
this, patients lost coverage for 
immunosuppressive medications 36 
months post-transplant. Many patients 
struggled to pay for these drugs, leading 
to rationing or stopping taking the 
medications entirely, either of which 
almost always resulted in the transplant 
failing. Many others did not even try to 
get a transplant for fear of not being able 
to afford their immunosuppressive drugs 
36 months after their transplant. (51) 

Although the Comprehensive 
Immunosuppressive Drug Coverage for 
Kidney Transplant Patients Act of 2019, 
extends drug coverage to all patients with a 
kidney transplant, patients younger than 65 
years pay a monthly premium of $243 in the 
first year of the program; the premium 
would increase gradually to about $345 per 
month by 2030. (52) 

 Medicare Part D prescription drug 
coverage may cover for other types of 
prescription drugs needed after a 
pancreas transplant. (29,33) However, 
Lush in et al. documented in a 
multicenter case series Medicare Part D 
plan denials of immunosuppressant 
drug coverage for organ transplant 
recipients when these medications are 
prescribed off-label.  (53) 

 For a pancreas transplant under 
Medicare the patient generally pays: 

 20% of the Medicare-approved amount 
for doctor’s services and the Part B 
deductible applies and various amounts 
for the transplant facility charges 
including Medicare Part A coinsurance. 
A Medicare Supplement plan can help 
you pay for health care costs that 
Original Medicare (Part A and Part B) 
doesn’t cover, such as copayments, 
coinsurance, and deductibles. 
(33,47,48) 

Private Health Insurance Providers 

Most private health insurance 
providers cover the 3 major types of 
pancreas transplants (SPK, PAK, PTA). 
Historically, private health insurance 
providers have covered the costs for 
pancreas transplants based on then-
available scientific evidence long before 
CMS started providing coverage. 
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Payment arrangements by private 
health insurance providers vary widely and 
depend on many factors including center 
size, program volume and outcomes. 
Contracts and payment arrangements are 
usually kept confidential and a national 
database for comparison does not exist. In 
fact, publication of complete lists of prices 
negotiated between health care providers 
and private insurers has met strong 
resistance because it supposedly 
“undermines competitive negotiations”: 
such attempts have even been called 
unconstitutional by the insurers’ trade 
association. (54) 

While payment arrangements vary 
widely between individual private health 
insurance providers, patients generally 
have to be prepared for medical out-of-
pocket expenses (eg, insurance premiums, 
co-pays and deductibles)as well as “non-
medical” expenses (eg, temporary lodging 
and meals for family members during and 
after the transplant, transportation to and 
from the transplant center for follow-up 
visits, child care costs, and possible loss of 
income while out of work for the 
transplant). 

Policies and procedure manuals for 
pancreas transplantation by some of the 
major private health insurance providers 
are referenced below.(28,55-60) 

Costs for Pancreas vs Islet 

Transplants 

In contrast to pancreas 
transplantation, the costs for islet 
transplantation are even less transparent. 
At the time of this writing (August 2021), 
CMS still does not provide reimbursement 
for clinical islet transplants. One of the main 
issues is that, in the US, islets are 
considered biologic drugs and "more than 
minimally manipulated" human cell and 
tissue products (HCT/Ps). In contrast, 
across the world, human islets are defined 
as "minimally manipulated tissue" and not 
regulated as a drug, which has led to islet 
transplantation  becoming a standard-of-
care procedure for selected patients with 
type 1 diabetes mellitus. This regulatory 
distinction has impeded patient access to 
islets for transplantation in the US. As a 
result only 11 patients underwent allo-ITx 
in the US between 2016 and 2019, and all as 

investigational procedures in the settings of 
a clinical trials. (61)  

Another hurdle is the CMS cost-
finding methodology requiring assignment 
of full overhead and indirect costs to all 
pancreases where there was an intent to 
recover for islet transplantation (even if the 
organ was not actually recovered or used 
for islet transplantation). As already 
mentioned, the impact of the change is 
particularly severe on islet cell 
transplantation where there is a‘need to 
complete the manufacturing process for islets 
before suitability and transplant intent of the 
pancreata involved can be determined’, and a 
patient may require islet infusions from 
multiple donors. (29)  Suggestions have been 
made as to how CMS might modify its cost-
finding and reimbursement policies, but for 
now, pancreas recovered for islet cell 
isolation/ transplantation are treated the 
same as pancreas recovered for whole-organ 
transplant. 

Only one single-center study 
compared costs associated with pancreas vs 
islet transplantation and inpatient 
management (62). This study included 
15PTA and 10 ITA recipients. In the ITA 
group, the mean normalized cost for each 
first islet transplant was $99,194. Four of 
10 islet recipients required a second islet 
transplant, doubling their mean transplant 
costs to $198,389 per patient. When the 
additional expense of the second 
transplants was included in the entire ITA 
group costs, the final mean cost per patient 
increased to $138,872. There were no 
inpatient hospitalizations for transplant-
related complications in the first 4 years 
after transplant in the ITA group. In the PTA 
group, the mean normalized transplant and 
hospitalization cost was $109,041. Surgical 
and medication-related complications 
requiring inpatient treatment occurred in 
eight of 14 patients within 4 years following 
transplantation, giving an additional mean 
cost of $25,707 per patient. Incorporating 
this additional expense increased the 
overall mean cost per patient to 
$134,748.08. There was no difference in 
overall costs over a 4-year time period. (62) 

Conclusions 

In the Unites States, the economic and 
financial aspects of pancreas 
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transplantation are not transparent and 
national datasets do not exist. 

Pancreas transplantation is one of the most 
complex hospital service lines and requires 
collaboration between several departments 
as well as physician input to achieve 
financial success. Key departments include 
Reimbursement (Medicare Cost Report 
preparation and submission), Revenue 
Cycle (patient registration, hospital and 
physician billing), Accounting Cycle 
(accounting for direct organ acquisition 
costs and revenue), Managed Care 
Contracting (obtaining reimbursement from 
non-Medicare payers), and Transplant 
Administration. (38) Under the current 
system, pancreas acquisition costs are too 
high and payment to hospitals and 
physicians is too low to achieve positive 
contribution and profit margins. More 
widespread application of pancreas 
transplantation is only possible if the 
financial and economic aspects remain on 
the forefront of physicians and 
administrators and positive changes can be 
implemented. 
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