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Classifying pancreas function after 
transplantation 

 
Dr Pratik Choudhary, Sue Madden, Martin Drage, John Casey, 
 
 
Data provided by Sue following the last PAG meeting shows that recording of 
HBA1c post pancreas transplant remains patchy[ < 50% data completeness] . 
NHSBT receive glycaemic information post-transplant on about a half of 
patients who have had a pancreas transplant. Of those, as they approach 5 
years, 5%have HBA1c > 7%, indicating recurrence of diabetes.  
 
It is unclear what proportion of those are reported as graft failures, but it is not 
unreasonable to assume, from local [Guy’s] and international data, that a 
proportion remain c-peptide positive, but have sub-optimal glucose control.  
Our local experience at Guy’s has identified a handful of patients with HbA1c 
between 6 – 9% off treatment [or on minimal oral therapy], with C-peptide 
levels > 2000 pmol/l.  
 
 
 Pre tx 1 - yr 2 yr 3 yr 5 yr 
HbA1c measured 741 / 926 

[80%] 
414 /814 
[51%]  

326 /622 
[52%] 

217 /431 
[50%] 

56 /137 
[41%] 

HBA1c > 7% 
[% of measured 
HbA1c] 

638 
[86%] 15 [4%] 19 [9%] 14 [6%] 3 [5%]  

 
At present, the following definitions for pancreas graft outcomes are stated on 
the OPTN database (Tiedi) help documentation: 
 
Functioning: The graft has sufficient function so that the recipient does not 
require any insulin or oral medication to control blood glucose. 
 
Partial Function: The patient is taking insulin, but < 50% of the amount taken 
before transplant, or C-Peptide is present. 
 
Failure: The patient is completely dependent upon insulin or oral medication 
for blood glucose control.  
 
The most recent proposal by the OPTN has been to define graft failure as ‘the 
use of insulin at 0.5 units/kg/day for 90 consecutive days’, pancreatectomy, 
re-registration for pancreas or islet transplantation, or death. This definition 
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again provides a clearer threshold for defining graft failure than the IPTR and 
NHS definition, but still has many of the same weaknesses; there is no 
consideration for when treatment begins, oral therapy, or for endogenous 
insulin secretion. The latter has been noted, and there are plans to consider 
including C-peptide in future proposals once more data is available.  
 
In islet transplantation The CITR defines complete graft failure as stimulated 
C-peptide < 0.3nmol/L (300pmol/L).  
 
The OPTN/UNOS pancreas transplant committee in Nov 11-12 2013 also 
recognized that there was no consistent definition fo pancreas graft failure.  
They proposed the following definition:  

1. Stimulated C-peptide < 0.4 and requiring insulin 
2. Pancreatectomy  / re-transplantation.  
3. Patient died.  

 
We do not believe that c-peptide levels alone should be used as a cut-off for 
defining graft function as this depends on renal function, ambient glucose, 
concurrent insulin dosage, tacrolimus and steroid levels, and body weight 
 
 
In islet transplantation, the Beta score was developed in Edmonton to 
describe graft function(Ryan, Paty et al. 2005) 

Components Score 2 Score 1 Score 0 
Fasting BG <5.5 5.6-6.9 >7.0 

HbA1c <6.1 6.2-6.9 >7.0 
Daily insulin dose OR 

oral agent use 
0 0.01-0.24 >0.25 

Stimulated C-peptide >0.3 0.1 – 0.29 <0.1 
 
A score of 7 or 8 describes good graft function, and a score of < 3 defines 
poor function, usually requiring insulin.   Mean Beta score after whole 
pancreas transplantation was 7.3 +/0.3.  
 
An updated version of the beta score was presented at the recent ADA 
conference by the Edmonton group.  
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Guy’s audit  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
Proposed criteria:  
Graft Status Criteria 
Functioning HbA1c < 6% or fasting glucose <6.1mmol/L, and 

stimulated C-peptide > 300pmol/L. 
Partial Function HbA1c ≥ 6% or fasting glucose ≥ 6.1mmol/L, and 

stimulated C-peptide > 300pmol/L. 
Failure HbA1c ≥ 6.5% or fasting glucose ≥ 7.0 and stimulated C-

peptide < 300pmol/L, or pancreatectomy. 
 

Currently Classified 
as Functioning  
71/103 (68.9%) 

Functioning 
64/71 (90.1%) 

Currently 
Classified as Failed  

32/103 (31.1%) 

Failed 
20/22  (90.9%) 

Have Partial 
function 

2/22  (9.1%) 

Failure After a Period of Partial 
Function: 

9/20 (45%) 

Technical Failures 
10/32 (31.3%) 

Classified as Late Failure 
22/32 (68.8%) Have Partial 

function 
7/71 (9.9%) 

Had a Period of Partial 
Function that 

Spontaneously Resolved 
30/64 (46.9%) 

103 Patients 



PAG(15)29 

Proposed pathway:  
As per Oxford data – OGTT at discharge and HBA1c at 3 months 
to be used as baseline A1c:  
 
If Hba1c > 6.0% OR rise of > 0.5% from post transplant level -  
investigate causes of deteriorating function:  
 
Metabolic Immunology Vascular 

HbA1c DSA Imaging  / 
angiography 

CGM Diabetes antibodies Pancreas Biopsy 
Mixed meal test / 

OGTT 
? T-cell studies  

 
 
 

 
 
 
- To be seen in joint clinic with Diabetes physician + surgical 

team 
-  
- Decision re initiating treatment  

o Possibly oral therapy [DPP 4 inhibitors if mild impairment]  
o If renal function normal – possibly GLP-1 
o If rapid deterioration – low threshold for re-instating 

Insulin  
- Close monitoring of HBA1c and immunological status  
 
Consideration of centralised Pancreas biopsy histology reporting + 
support for radiology.  
This will require up-skilling of clinical radiology.  

If immunology -ve 
Metabolic control 

Oral meds +/- insulin 
If DSA +ve / Abx +ve Do Biopsy 

 
? Change Immunosuppression 


