
The sample population consisted of a total of 29 patients: 19 with an abnormal GTT result, 8 experiencing hypoglycaemia,
and 2 with both, selected from 96 patients with GTT data. This included SPK (62%), PAK (21%) and PAT (17%) recipients
aged 27-67, and currently represents 30% (29/96) of all pancreas transplant patients with GTT data. The abnormal GTT
group consisted of 11 patients with GTT results of 'impaired glucose tolerance (IGT)' and 10 with those at 'diabetic' levels.

Our project found hyperglycaemia (22%) to be twice as common as hypoglycaemia (10%). Previous data illustrating these
rates is scarce; reports suggest 30-50% of transplantation patients experience hypoglycaemia (2,3,5). The rates of
hyperglycaemia are more difficult to ascertain, and estimates vary between 2% and 53% (1).

No previous reports have directly compared hyperglycaemia and hypoglycaemia post-transplantation. Though many
present a mean BMI for their dataset, only one found an association between weight gain and hyperglycaemia (6). This
project has found abnormal GTT to be associated with higher BMI, higher C-peptide, and a trend towards weight gain
post-transplant, with the opposite being true for hypoglycaemia. 24% of this dataset's abnormal GTT patients have now
achieved a normal GTT, yet determining whether this improvement is due to spontaneous resolution, weight loss, or other
factors is more subjective. Previous reviews have not directly compared C-peptide levels between hyper- and
hypoglycaemic patients, but one paper found no difference in C-peptide between hypoglycaemic recipients and
normoglycaemic recipients (7). An interesting finding is higher pre-transplant HbA1c levels in the hypoglycaemic group
compared to the abnormal GTT group.

This evaluation is the first to consider 'time to develop' to distinguish this patient group from those associated with graft
failure or diabetes recurrence. The failure rates for hypoglycaemic and hyperglycaemic recipients is similar to those of
normoglycaemic recipients. This project, therefore, has not found an association of glycaemic disturbances with graft
failure. Previous studies describe postoperative IGT as an early predictor of graft failure (8,9) however only data up to 14
days post-transplant was analysed, whereas our patient group developed abnormalities over a longer period of time.

DISCUSSION

GLYCAEMIC DISTURBANCES AFTER
PANCREAS TRANSPLANTATION

OBJECTIVES
Complete a service evaluation of the rates of
hypoglycaemia and hyperglycaemia after pancreas
transplantation.
Define distinguishing features associated with each
group.
Define relationship to graft failure.

INTRODUCTION
Though diabetes mellitus after transplantation (PTDM) has
been studied extensively, there exists a patient group who
develop dysglycaemia without need for insulin after
pancreas transplantation. Rates are not well known, and
estimates vary widely: 2-53% of patients developing
hyperglycaemia and 30-50% developing hypoglycaemia (1-
3). Rates of both abnormalities have rarely been studied in
the same population, and the relationship to graft failure is
not generally reported.

The study population is all pancreas transplant recipients
with available GTT data from 2013 until April 2019. Sample
population included patients with an abnormal GTT result
and/or with self-reported symptoms of hypoglycaemia.

An abnormal GTT result is considered as either an
impaired glucose tolerance (IGT) or one reaching diabetic
levels. IGT is defined as a fasting value of 6.0-7.0 mmol/L
and/or a post-prandial value of 7.9-11.0 mmol/L at 2
hours. Diabetic levels are a fasting value of over 7.0
mmol/L and/or over 11.0 mmol/L post-prandially (4).
Mean BMI results were calculated for each patient, and a
further mean for each group was taken to calculate 'mean
BMI.' Latest BMI is the patient's most recent BMI result, on
or before April 2019. The 'time to develop' had been
calculated from the transplant date to the date of the first
abnormal GTT result.

Using the Clinical and Welsh Portal databases, information
was collected on: previous GTT, HbA1c, and C-peptide
level results; weights and height; diagnosis and transplant
dates; transplant failure. This was analysed and graphed
using MATLAB software.
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Figure 1. Table of rates of overall dysglycaemia and its subcategories, and of
time to develop abnormality. 

Figure 2. Mean BMI in patient group
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This project found hyperglycaemia to be twice as common as hypoglycaemia after transplantation (abnormal GTT group
represents 22% (21/96), hypoglycaemia group 10% (10/96) of all transplants). Mean BMI revealed a significant difference
between the two groups, with abnormal GTT patients having higher BMIs. Although the BMI change between pre- and
post-transplant BMI did not reach statistical significance, there is a trend towards weight gain for hyperglycaemic patients
and weight loss for hypoglycaemic patients. C-peptide levels were significantly higher in the abnormal GTT group than the
hypo group. As expected, most recent post-transplant HbA1C levels between the two groups were significantly different.
There was an unexpected difference found in pre-transplant HbA1C levels, with hypoglycaemic recipients having higher
HbA1C results.

The mean time to develop an abnormality (until detected on GTT) was approximately 4 years, and there was no significant
difference between the hypo- and hyperglycaemia groups. No patients in this dataset have reported the cessation or
easing of hypoglycaemic symptoms, though 5 abnormal GTT patients (24%) have now achieved a normal GTT result
spontaneously or through weight loss. Failure data revealed a failure rate of 10% for the hypoglycaemic group (1/10) and
5% for the abnormal GTT (1/21), compared to 12% for normoglycaemia (8/67).

CONCLUSION
a comparison of rates of hyperglycaemia and hypoglycaemia;
time to develop an abnormality is longer-term and similar in both groups; and
no association with graft failure.

Our most notable findings were:

This evaluation reveals a need for better GTT implementation in clinics, and potential value in introducing continuous
glucose monitoring. A main limitation has been a lack of standardisation in defining and managing post-transplant patients
with hyper- or hypoglycaemia. Interesting differences found include higher HbA1c results in hypoglycaemic recipients,
changes in weight, C-peptide, and mean BMI differences. These differences may have value as predictive features when
compared to normoglycaemic recipients. 


