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Restora3on	  of	  Hypoglycaemia	  Awareness	  Following	  Islet	  Transplanta3on	  

31	  subjects	  mean	  dura3on	  of	  diabetes	  30	  years	  

impaired	  
awareness	  

pre	   post	   pre	   post	   pre	   post	  

awareness	  



North	  America:	  
840	  Tx	  in	  340	  

	  

Europe:	  
1,380	  in	  775	  

	  
	  

Japan:	  
34	  Tx	  in	  18	  	  

?	  

Australia:	  
55	  Tx	  in	  20	  

Iran:	  
2	  Tx	  in	  2	  

Brazil:	  
11	  Tx	  in	  5	  

Worldwide	  clinical	  islet	  transplant	  ac0vity	  since	  1999	  

Korea:	  
>11	  Tx	  in	  6	  

China:	  
>16	  Tx	  in	  

12	  

?	  



UK	  islet	  transplant	  consor0um	  (UKITC)	  

7	  transplant	  and	  3	  isola0on	  centres	  

	  

	  

	  

	  

Islet	  Transplanta0on	  in	  UK:	  commissioned	  1	  April	  2008	  
Na*onally	  funded	  service	  

Scotland	  wide	  programme	  –	  funded	  2009	  
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>	  90	  pa3ents	  in	  UK	  transplanted	  to	  date	  



Islet	  Transplanta0on:	  Indica0ons	  in	  UK	  

	  	  Type	  1	  diabetes	  
	  	  Post-‐pancreatectomy	  

Severe	  Hypoglycaemia*	  	  
with	  impaired	  awareness	  of	  
hypoglycaemia	  (IAH)	  

	  
	  

Renal	  Transplant	  with	  Type	  1	  
diabetes	  

Glycaemic	  variability	  
IAH	  not	  necessarily	  feature	  
	  
	  

(pa$ents	  on	  immunosuppression)	  

*	  1	  episode	  in	  1	  year	  (or	  2	  in	  2	  years)	  requiring	  assistance	  
Where	  diabetes	  control	  has	  been	  intensified	  and	  op0mised	  –	  pa0ents	  do	  

NOT	  need	  to	  be	  on	  an	  insulin	  pump	  
	  

	  	  	  C-‐pep0de	  nega0ve	  diabetes	  

Islet	  Transplant	  aUer	  kidney	  



Islet	  transplanta0on	  
Main	  aims	  in	  UK	  
•  Reduce	  frequency	  of	  

hypoglycaemia	  	  

•  Regain	  awareness	  of	  
hypoglycaemia	  

•  Reduce	  glycaemic	  variability	  
	  	  

Main	  Contra-‐indica0ons	  
•  History	  of	  cancer	  
•  Renal	  impairment	  with	  a	  

eGFR<60ml/min	  
•  Insulin	  resistance	  (requiring	  >60	  

units	  insulin/day	  to	  achieve	  an	  
HbA1C	  <75mmol/mol	  (9%))	  

•  (obesity	  rela0ve	  CI)	  
•  Ac0ve	  prolifera0ve	  diabe0c	  

re0nopathy	  
•  Contra-‐indica0ons	  to	  surgical	  

interven0on	  E.g.	  hypertension,	  
portal	  hypertension,	  MI	  <6/12,	  
bleeding	  disorder	  

•  *	  

*	  Plan	  for	  future	  pregnancy	  not	  a	  contra-‐indica3on	  to	  islet	  Tx	  



Human	  donor	  	  
pancreas	  

Islet	  isola3on	   Purified	  Islets	  

Islets	  infused	  into	  liver	  Radiology	   Vein	  in	  liver	  localised	  

Islet	  transplanta0on:	  Edmonton	  Protocol	  



Islet	  transplanta0on	  
Edmonton	  protocol	  followed:	  
-‐Select	  group	  of	  pa3ents	  
-‐Glucocor3coid	  free	  immunosuppression	  	  
-‐Double	  donor	  transplants	  (x2	  sequen3al	  islet	  infusions)	  	  
-‐Me3culous	  surgical	  and	  laboratory*	  prepara3on	  
-‐Immediate	  transplanta3on	  
	  	  
•  Alemtuzumab+Etanercept	  
•  Mycophenolate	  Mofe3l	  	  
•  Tacrolimus	  	  
•  Valganciclovir	  (if	  CMV	  +ve	  donor	  /	  recipient)	  
•  Cotrimoxazole	  
•  Omeprazole	  
•  Heparin	  
	  
*Thresholds	  >200,000	  Islet	  Equivalent	  Units	  	  



Risks and benefits Islet cell transplant Pancreas transplant Insulin pump

Death due to the operation or procedure Less than 1 patient in 100 3 patients in 100 close to zero

Operation to open the tummy 2 patients in 100 All patients 0

Repeat operation on the tummy close to zero 30 patients in 100 0

Serious surgical complications including colostomy close to zero 30 patients in 100 0

When treatment starts to work After 3-12 weeks Straight away Straight away

Any infection over 6 years 17 patients in 100 17 patients in 100 Not applicable

Life-threatening infection with long-term clinical effects over 6 years 2 patients in 100 2 patients in 100 0

Death due to infection over 6 years 1 patient in 300 1 patient in 300 Not applicable

Cancer, potentially life-threatening, over 6 years (except skin cancer) 4 patients in 100 4 patients in 100 0

Skin cancer including melanoma (often treatable) over six years 8 patients in 100 8 patients in 100 0

Severe reduction in kidney function due to anti-rejection madication Sometimes Sometimes Not applicable

Freedom from insulin injections at 1 year 30-70 patients in 100* 80-90 patients in 100 Not applicable

Freedom from insulin injections at 5 years 10-30 patients in 100 50-60 patients in 100 Not applicable

Major reduction in severe 'hypos' at 18 months 75-95 patients out of 100 75-85 patients out of 100 See below**

Reduced risk of severe 'hypos' at 5 years 50-70 patients in 100 50-70 patients in 100 75 patients in 100

Improved HbA1c at 5 years 50-70 patients in 100 50-70 patients in 100 50 patients in 100

Improved diabetes complications Likely Proven Likely

*limited information due to small numbers from UK at present;  
**No data for direct comparison, but on average ~50% reduced (some more, some less) compared to using subcutaneous insulin
Information from Collaborative Islet Transplant Registry (http://www.citregistry.org); http://www.ustransplant.org/annual_reports/current/survival_rates.htm; Ryan 
EA, et al, Diabetes 2005; 54: 2060; http://www.nice.org.uk/nicemedia/live/12014/41300/41300.pdf; Engels EA et al. Spectrum of cancer risk among US solid 
organ transplant recipients. JAMA. 2011 Nov 2;306(17):1891-901; Kasiske BL et al. Cancer after kidney transplantation in the United States. Am J Transplant. 
2004; 4:905-913
Caution: comparisons are provided as a guide only. No randomised controlled trials have been performed to compare these therapies and baseline risk factors 
may be different and influence outcome

62	  
50-‐62	  

82	  

abdomen	  
abdomen	  

medica3on	  

90	  

Adapted	  from	  CITR	  (h<p://www.citregistry)	  informa*on	  and	  Shapiro	  J	  et	  al,	  Diabetes	  Care	  35,	  July	  2012	  
	  

1	  

1	  



Summary	  of	  islet	  transplanta0ons	  in	  UK:	  1	  April	  2008	  –	  31	  December	  2013	  

Scotland's	  transplants	  made	  up	  50%	  of	  UK	  transplants	  in	  2012/3	  
Not	  enough	  donor	  organs	  to	  meet	  need	  
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PRE-‐TRANSPLANT	  ASSESSMENT	  

Diabetes	  aspects	  



Gold	  score	  



Other	  aspects	  
•  Numbers	  of	  hypos	  requiring	  assistance	  
•  Pump	  vs	  basal	  bolus	  
•  Insulin	  requirements	  
•  Diete3cs	  

•  Note	  Diabetes	  Reg	  responsible	  for	  wri3ng	  up	  sliding	  scale	  and	  
advising	  on	  other	  aspects	  of	  diabetes	  management.	  	  

•  Pa3ents	  immunosuppression	  and	  inves3ga3ons	  etc	  are	  
managed	  by	  Renal	  Transplant	  Physicians.	  	  



Diete3cs	  	  
•  Assessment	  of	  diabetes	  management	  -‐	  	  
	  	  	  	  	  	  	  1.	  Carbohydrate	  (CHO)	  coun3ng	  or	  not	  
	  	  	  	  	  	  	  2.	  Dose	  adjustment	  –	  establish	  insulin	  to	  CHO	  ra3o	  and	  correc3ve	  

dose	  (DAFNE;	  500rule/100	  rule)	  
•  Arrange	  follow-‐up	  depending	  on	  need,	  eg	  CHO	  coun3ng	  educa3on/

consistency	  in	  CHO	  intake,	  weight	  management	  
•  Liaise	  with	  referring	  diabetes	  team	  
•  Complete	  food	  diary	  
•  Challenges	  



Diabetes	  managment	  



Pre/peri-‐transplant	  

•  Pa3ent	  admiked	  night	  before	  procedure	  
•  CGMS	  fiked	  on	  ward	  
•  Pa3ents	  on	  basal	  bolus	  insulin	  regimens	  –	  con3nue	  basal	  

insulin	  in	  all	  circumstances	  
•  Pa3ents	  on	  pumps	  -‐disconnect	  pump	  but	  leave	  cannula	  in	  
•  Fasted	  for	  >4	  hours	  prior	  to	  procedure	  (so	  if	  procedure	  in	  

alernoon	  can	  have	  breakfast	  plus	  short	  ac3ng	  insulin)	  
•  IV	  sliding	  scale	  commenced	  approx.	  2	  hours	  before	  

procedure.	  Usual	  sliding	  scale	  protocol	  followed	  –	  detailed	  in	  
islet	  protocol	  

•  Sliding	  scale	  can	  come	  down	  the	  next	  morning.	  Liaise	  with	  
islet/diabetes	  team	  	  



Peri-‐transplant	  	  
•  4	  hours	  NBM	  post	  transplant	  

•  CHO	  restric3on	  especially	  in	  first	  48	  -‐	  72	  hours	  aiming	  for	  BG	  levels	  4-‐7mmol	  –	  so	  
that	  islets	  are	  not	  metabolically	  “stressed”	  

	  
•  30-‐35g	  CHO	  per	  meal,	  15g	  CHO	  snacks	  

•  Usual	  in	  pa3ent	  stay	  of	  2-‐3	  days	  
	  
•  Gradual	  increase	  of	  CHO	  aler	  discharge	  

•  Note	  in	  pump	  pa3ents	  insulin	  for	  food	  can	  be	  given	  through	  pump	  eg	  4	  hrs	  post	  Tx	  

•  NO	  IMMEDIATE	  REDUCTION	  IN	  INSULIN	  REQUIREMENTS	  SEEN	  

•  Note:	  TACROLIMUS	  induces	  insulin	  resistance	  but	  no	  immediate	  increase	  in	  insulin	  
requirements	  noted	  

•  Pa3ents	  therefore	  keep	  same	  basal	  rates	  etc	  when	  on	  ward	  
	  
	  



Lessons	  Learned	  

•  More	  challenging	  on	  basal	  bolus	  vs.	  pump	  to	  start	  reducing	  
insulin	  

•  All	  pa3ents	  -‐	  Insulin	  reduc3on	  approx	  2	  weeks	  post	  
transplant	  

•  Need	  for	  good	  understanding	  of	  diabetes	  &	  CHO	  coun3ng	  
apparent	  

•  Pa3ent	  dependency	  post	  transplant	  
•  All	  report	  improved	  Quality	  of	  Life	  but	  anxious	  	  
•  Most	  achieving	  basal	  insulin	  independence	  
•  >50%	  reduc3on	  in	  insulin	  requirements	  
•  All	  improved	  glycaemic	  control	  with	  reduc3on	  in	  HbA1c	  
•  All	  now	  have	  some	  hypoglycaemic	  awareness	  back	  



Four	  key	  measures	  in	  UKITC	  dataset	  
	  
	  

GraU	  survival	  

•  90	  minute	  C-‐pep3de	  (following	  a	  mixed	  meal)	  ≥	  50	  pmol/l	  

Annual	  rate	  of	  hypoglycaemic	  events	  

•  Events	  at	  one-‐year	  post	  transplant	  vs	  annualised	  rate	  while	  listed	  

HbA1c	  (%)	  

•  One-‐year	  post	  transplant	  vs	  3me	  of	  transplant	  

Insulin	  dose	  (units/kg)	  

•  One-‐year	  post	  transplant	  vs	  3me	  of	  transplant	  



Islet	  Func3on	  Post-‐Transplanta3on	  

18	  of	  21	  pa3ents	  func3oning	  islet	  grals	  C-‐pep3de	  >50	  nmol/L	  
	  

Median	  (Interquar3le	  range)	  
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Data	  from	  1	  April	  2008	  –	  Dec	  2013	  
n=75	  pa0ents	  	  
	  
Median±IQR	  
	  
	  

At	  one	  year	  reduc0ons	  in	  hypoglycaemia,	  HbA1c	  and	  insulin	  dose	  in	  UKITC	  
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Pre Transplant 

Post 1st Transplant 



Progress	  

•  All	  pa3ents	  improved	  awareness	  of	  
hypoglycaemia	  and	  more	  independent	  (4	  
have	  regained	  drivers	  license)	  

•  70%	  have	  achieved	  insulin	  independence	  
for	  a	  period	  of	  3me	  

•  All	  with	  decreased	  insulin	  requirements	  
•  1	  pa3ent	  has	  lost	  gral	  func3on	  (c-‐

pep3de	  <50	  pmol/l)	  
•  1	  pa3ent	  with	  severe	  neutropenia	  

requiring	  GCSF	  
•  1	  pa3ent	  with	  gastri3s	  
•  No	  surgical	  complica3ons	  

•  Qualita3ve	  studies	  under	  way	  
•  Diabetes	  related	  end-‐points	  recorded	  

Keith,	  54	  year	  old	  pa0ent:	  	  
“I	  have	  my	  (hypoglycaemic)	  awareness	  back	  
and	  resumed	  my	  love	  of	  running.	  My	  life	  is	  
normal	  again,	  it's	  nothing	  short	  of	  a	  miracle...”	  	  

Paul,	  40	  year	  old	  pa0ent:	  
“I	  can	  now	  feel	  my	  hypoglycaemic	  akacks	  
and	  I	  can	  do	  things	  independently	  once	  
again.	  I	  can	  travel	  around	  on	  my	  own	  and	  
have	  regained	  my	  drivers	  license.."	  

Reproduced	  with	  permission	  
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