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Why transplant the pancreas?



Medical treatment has come a long way…
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INSULIN PUMP THERAPY
What Is Insulin Pump Therapy?
Through the following simple questions and related answers you can get an understanding of what an
insulin pump is and how insulin pump therapy works, helping you keeping your glucose levels under
control whilst maintaining your lifestyle.

PAGE HIGHLIGHTS

The benefits of Insulin
Pump Therapy
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WHAT IS A PUMP AND HOW DOES IT WORK?

An insulin pump is a small electronic device, about the size of a mobile phone, that
can be easily carried on a belt, inside a pocket, or even attached to a bra thus
becoming virtually invisible to others and allowing a very discreet therapy.

The pump can help you more closely mimic the way a healthy pancreas does: the
pump, through a Continuous Subcutaneous Insulin Infusion (CSII), replaces the need
for frequent injections by delivering precise doses of rapid-acting insulin 24 hours a
day to closely match your body’s needs.

Basal Rate: A programmed insulin rate made of small amounts of insulin
delivered continuously mimics the basal insulin production by the pancreas for
normal functions of the body (not including food). The programmed rate is
determined by your healthcare professional based on your very personal needs.
This basal rate delivery can be also customized according to you specific daily
needs, for example it can be suspended or increased / decreased for a definite
time frame: this is not possible with basal insulin injection.

Bolus Dose: Additional insulin can be delivered “on demand” to match the food
you are going to eat or to correct a high blood sugar. Insulin pumps have bolus
calculators that help you calculate your bolus amount based on settings that are
pre-determined by your healthcare professional and again based on your special
needs.

WHAT ARE THE BENEFITS OF INSULIN PUMP THERAPY
AND HOW CAN IT HELP YOU ACHIEVING BETTER
GLUCOSE CONTROL?

Insulin pump therapy offers multiple clinical benefits over multiple daily injection
therapy such as ,1 2

better HbA1c control



…and so has surgery
Allotransplantation of the pancreas and duodenum

along with the kidney in diabetic nephropathy.
Kelly WD, Lillehei RC, Merkel FK, Idezuki Y, Goetz FC.
Surgery. 1967



Tight glycaemic control associated with:
– Delayed onset & progression of nephropathy,

neuropathy, retinopathy
– Increased incidence of hypoglycaemic episodes



Tight glycaemic control associated with:
– Delayed onset & progression of nephropathy,

neuropathy, retinopathy
– Increased incidence of hypoglycaemic episodes

Successful pancreatic transplantation is the best means
to achieve good glycaemic control



Pancreas transplantation and risk-benefit

Reduced quality of life
Shortened life expectancy

Metabolic instability
Secondary complications

Operation/procedure risk
Graft failure

Immunosuppression

Diabetes Transplantation



Who are the candidates for
pancreas transplantation?



Patients with debilitating/life-threatening
complications of blood glucose control

• Patients with secondary complications
• Patients with poor control



Patients with debilitating/life-threatening
complications of blood glucose control

• Patients with secondary complications
– Renal (failure)
– Retinal
– Cardiovascular
– Neurological

• Patients with poor control
– Hypoglycaemia unawareness



β-cell replacement – the transplant options

• Diabetes with renal failure
– Simultaneous pancreas + kidney
– Living donor kidney + pancreas after kidney
– Simultaneous islet + kidney
– Living donor kidney + islet after kidney

• Diabetes with hypoglycaemia-unawareness
– Islet
– Pancreas transplant alone

[Patients with ‘intermediate’ renal dysfunction are problematic]



What to transplant and in what order?

Solitary
Simultaneous

Sequential

Whole pancreas
Islets

Deceased donor kidney
Living donor kidney+/-



Solid organ pancreas
transplantation

Graft survival significantly better with
simultaneous pancreas & kidney



Cold Spring Harb Perspect Med 2014;4:a015610

Outcomes better in SPK than pancreas only



Pancreas transplantation in the
UK



Pancreas/islet transplant activity

Figure 2.3 shows the total number of pancreas and islet transplants performed in the
last ten years. Transplant numbers steadily increased from 214 in 2008/09 to 246 in
2013/14. However, the number of transplants performed in 2014/15 has decreased
to 226 and further to 216 in 2015/16. In particular the number of pancreas only
transplants has decreased from 29 transplants in 2014/15 to 18 in 2015/16.

Figure 2.4 shows the total number of pancreas and islet transplants performed in
2015/16 at each transplant centre. Oxford performed the most pancreas and islet
transplants last year, a total of 60 transplants. Edinburgh performed the most islet
transplants (19). The Royal Free performed no transplants during the last financial
year.
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Pancreas/islet transplants waiting list

Figure 2.1 shows the number of patients on the pancreas and islet transplant list at
31 March each year between 2007 and 2016. The number of patients actively
waiting for a pancreas or islet transplant increased each year from 183 in 2007 to
333 in 2010, falling to 252 in 2012 and has since remained fairly steady with 227
patients active on 31 March 2016.

Figure 2.2 shows the number of patients on the pancreas and islet transplant list at
31 March 2016 for each transplant centre. Oxford has the largest transplant list with
77 patients registered for a pancreas or islet transplant. Of these patients, 64 are
registered for a simultaneous pancreas and kidney (SPK) transplant, 8 are registered
for a pancreas only transplant and 5 are registered for an islet transplant.
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5-year graft survival (SPK)
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Which organs to transplant and when?

• SPK vs. LD kidney + PAK
• Advantages of SPK

– Better pancreas survival
• Advantages of LD kidney + PAK

– Early kidney transplant
– Liberates deceased donor kidney

• Decision depends on local conditions
– Waiting time for SPK (organ allocation)
– Availability of live donor



Longer-term problems



Diabetologia (2014) 57:2076–2080

SPK Isolated pancreas

Normal GTT
Abnormal GTT



Am J Transplantation 2014; 14: 1664–1671



• 6-8% recurrent auto-
antibodies

• Majority develop
recurrent T1DM within 6
months



Apart from insulin independence,
what are the benefits of pancreas

transplantation?



The effect of pancreas
transplantation on life expectancy

There are no randomised controlled trials



• 13,467 type 1 diabetic patients
• Transplant waiting list 1988-97
• W/L vs. DD kidney alone vs. SPK vs LD kidney



Life expectancy after transplantation

WLT CK SPK LDK
0

10

20

30

Patient Category

Ex
pe

ct
ed

 L
ife

tim
e 

(Y
ea

rs
)

8

12.9

23.4
20.9

USRDS after Ojo et al. (2001)



MoMortality risk vs. dialysis (SPK)



Functioning pancreas transplant improves
patient survival
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Benefits with respect to
secondary diabetic complications



Progression of cardiovascular
disease



• Markers of microvascular disease
& endothelial dysfunction reversed
by PTx within 12 months

• Capillary tortuosity (sidestream
dark-field imaging of oral mucosa)

• Angiopoietin & thrombomodulin



• SPK (n = 25) vs. LDK (n = 17)
• CAD progression (angiographic) from

pretransplant to 7 years (minimum)
• Progression in 10 SPK & 5 LDK group (p=0.49)
• No difference in systolic function

Transplantation 2016



Effect on diabetic nephropathy



NEJM (1998): 69(2); 69-75

At transplant 5 years postop 10 years postop

• Improvements in:
– Proteinuria (5 years)
– Basement membrane thickness (10 years)
– Mesangial fractional volume (10 years)

8 patients reported; paper cited 1034 times



Diabetologia (2014) 57:2357–2365

University of Oslo

• SPK (n=25) vs. LDKTx alone (n=17)
– Median follow-up 10.1 years

• Significant differences:
– HbA1c 5.5 vs. 8.3% (p<0.001)
– GBM thickness (p=0.008)
– Mesangial volume fraction (p=0.007)
– eGFR gradient (-1.1 vs. -2.6) (p=0.001)



Management of the patient with
‘intermediate’ renal dysfunction (GFR

30-50ml/min)

• Several years from needing renal replacement
– Does not warrant use of donor kidney

• Might successful PTx arrest progression of
renal disease?

• Will immunosuppressive therapy advance the
need for dialysis?



26% risk of ESRF within 5 yrs of transplant with GFR below 60ml/min

SRTR data 1994 - 2009





Evidence of benefit in retinal
disease



• 33 PTA versus 35 matched controls
• Median follow-up 30 vs. 28 months
• Non-proliferative disease: improved 50% vs. 20%
• Proliferative disease: stable 86% vs. 43%
• Resolution of macular oedema in PTA patients
• No change in visual acuity



Transplantation for
hypoglycaemia unawareness



Islet transplantation vs. pancreas
transplant alone

Success is measured by different parameters
– Solid organ: insulin independence
– Islet: freedom from hypoglycaemic unawareness

& stabilisation of HbA1c





Benefits do not require insulin
independence

Pre-transplant
(single patient)

Post-transplant
3 months

36U insulin/ 24
hrs

8U insulin/ 24
hrs



Post-Transplant Stability

Pre-transplant
(multiple patients)

6 month post-transplant -
75% reduction in insulin

Post-transplant stability



What is the evidence that islet
transplantation improves secondary

complications of diabetes?

And does it require insulin-
independence?



• Prospective, one-way crossover, cohort study
– Intensive medical therapy vs. islet Tx
– 32 patients transplanted

• Islet transplant associated with
– Slower decline in renal function (p=0.01)
– Less deterioration in retinopathy (p=0.01)

Transplantation 2011;91: 373–378



Solid organ vs islets – the balance

Islets
Less procedure risk
Inferior function
Inferior survival
Donor organ use
Risk of sensitisation

Solid organ
Superior function
Superior survival
Better organ use
Greater morbidity



Islet transplant versus solid organ
PTA for hypoglycaemia unawareness

What to recommend?
Is it time for a trial?



The future

Transplant patients much earlier?



Are we are doing the wrong operation
at the wrong time?

• Majority of pancreas transplants are SPK
• Secondary complications already advanced
• Prevention is better than cure

Hypothesis: If we could safely and reliably
transplant the pancreas alone (or islets)
at an earlier stage, then complications

would be avoided



If earlier transplantation is the solution,
then what is needed to achieve this?

• Improve safety of procedure
• Improve graft survival
• Reduce long-term morbidity
• Evidence that transplantation prevents

complications, and in what time-frame



Will we still be transplanting
pancreases in 20 years?

• Stem cells
• Xenotransplants
• Encapsulation
• Bioartifical organs
• Recellularised grafts

But for now, the choice is between solid organ  and
islet transplantation, with or without the kidney


