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[ Abstract: Type | Diabetes Mellitus (TIDM), a mostly genetically determined disease, is an important economic and health burden asit

leads to long-term complication eventually resulting in end stage renal disease (ESRD). Today, an allogeneic pancreas transplant
coalesced with a kidney transplant i.e. smultaneous pancreas kidney transplantation (SPK) has the potential of rendering a Type |
diabetic patient completely independent from both insulin and dialysis treatment while reducing further progression of the diabetes and
its associated complications. Smultaneous pancreas-kidney transplantation is the most common method for pancreas transplantation.
A patient is conddered digible to receive a SPK transplant if they have been diagnosed with TIDM. SPK can be performed via the
intraperitoneal approach, the most effective and standard method, or via the extraperitoneal approach, which is the least frequently
used. Compared to other techniques and treatments used today, SPK transplantation boasts increased progress in the treatment of
neuropathies, nephropathies, retinopathies, macrovascular complications, hyperglycemia aswell as quality of life. Conclusion: All the
positive resultsand high survival ratesfor SPK could not but reinforce the fact that SPK istoday the best treatment option available for

| TIDM patients.

J

INTRODUCTION

aracterized by an absolute insulin deficiency due to
destruction of theinsulin-producing betacells of the Idets

of Langerhans in the pancreas, Type | Diabetes Mélitus
(TIDM) has rapidly become a global phenomenon. Despite
accounting only for 8% of all cases of diabetes, the incidence of
Typel DiabetesMéllitusisrisngonaninternational scae!. TIDM
has astrong genetic component, which is passed from generation
to generation predominantly via the HLA complex®. TIDM in
comparison to its counterpart, Type |l diabetes mellituswhichis
characterized by insulin resistance, has been shown to be more
genetically determined?.
Asof 2013, an estimated 40 million peopleareliving with TIDM
worldwide** with these numbers expected to rise to nearly 60
million within the coming 15 years®®. TIDM has been shown to
affect both sexesequally and in conjunction with Typell Diabetes
Meéllitus, is now the world's 8" leading cause of death™°,
According to the American Diabetes Association, the global
economic burden of TIDM is estimated to have been nearly US
$200 billion in 2012 aone™.

Poorly managed TIDM will eventually lead to long-term
complications; these include microvascular conditions such as
retinopathy, nephropathy, and neuropathy that are often the result
of an accumulation of ‘Advanced Glycation End (AGE)
Products 2. Macrovascular complicationsincludeischaemic heart
disease, periphera heart disease, and cerebrovascular disease!®14,
These aforementioned micro and macrovascular complications
are principaly attributable to hyperglycaemia (Oral glucose
tolerance test >11.1 mmol/L or Fasting Glucose > 7.0 mmol/L)
due to insufficient insulin secretion®.

According to a study conducted by the Journal of the American
Medical Association, the majority of patients with TIDM will
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develop End Stage Renal Disease (ESRD)™. ESRD isdefined as
having a Glomerular Filtration Rate of < 15mL/min*. ESRD
initially manifests itself as microabuminuria with subsequent
evolutionto proteinuria. Without severe and effectiveintervention,
80% of these cases have been shown to progress to nephropathy
and ultimately ESRD?*. Current American guidelinesfor thelong-
term management of ESRD in dligible patients are diaysis or
rena transplantation’®.

Thereisstrong evidence pointing towardsthe benefit of apancreas
transplant in Typel diabetic patients. Despiteour highly innovative
modern techniques for insulin delivery, no exogenous insulin
ddivery source has been able to maintain homeostatic levels of
normoglycemia equivalent to that of a functioning human
pancreas®. Thesefindingswerereiterated by the Diabetes Control
and Complication Tria of 2003, which established that adecrease
in the progression of TIDM and a reduction in the risk of
developing subsequent micro-and macrovascular complications
is possible only through strenuous glycaemic control through an
intensive insulin therapy regimen®. In accordance with the
aforementioned data, pancreas transplantation seems to be the
only viable method to achieving euglycemia and insulin-
administration independence.

Therefore, an allogeneic pancreas transplant coalesced with a
kidney transplant (a simultaneous pancreas kidney transplant)
hasthe potential of renderingaType| diabetic patient completely
independent from both insulin and dialysis treatment while
reducing further progression of the diabetes and its associated
complications. In other words, aSPK transplant may bethe closest
thing we have to a cure for patients living with Type | Diabetes
and ESRD, infact it may even reverse progression of certain
microvascular complications?.

HISTORY OF SPK TRANSPLANTATION

Dr. William Kelly and Dr. Richard Lillehei performed the first
SPK transplant in 1966 at the University of Minnesotainauremic
diabetic patient?. Prior to the 1980s, there was an extraordinarily
high mortality and morbidity incidence associated with this SPK
transplant procedure?. In the 1980s with the advent of new
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Table 1: Comparing Type | vs. Type Il DM diagnosed with TIDM. It isimportant to note the marker used to
Feature Type I Type II diagnose TIDM isnotinsulinlevelsalonenor blood glucoselevels,
Prevalence 8% _ 92% _ but rather the more comprehensive C-peptide?®¥; further
Age of Onset Children primarily Adulthood primarily progressi on of thereby reduci ng diabetes and its associated
e Swido Gradual complications. In other words, aSPK transplant may betheclosest

resence of Ketoacidosis Often present Very rarely present i R L. . .

Presence of Autoantibodics | Very C. Completely Absent thing we have to a cure for patients living with Type | Diabetes

Endogenous Insulin
production

Body Size

Characteristic

Low or completely absent | Can be either normal,

increased, or decreased
Usually obese (BMI > 30)

Insulin Resistant

Thin or Normal

Insulin deficient

Selection Criteria for SPK Transplant
* Nephropathy or ESRD

* Confirmed diabetic nephropathy on insulin

* Secondary diabetic complications such as; retinopathy, neuropathy, enteropathy

« History of medical compliance to prescribed therapies

« Creatinine Clearence < 15mL/min

As described by the Dewitt et al, Journal of the American Medical
Association®*

surgical techniques, such as enteric drainage, and the availability
of groundbreaking immunosuppression medications, such as
tacrolimus/mycophenolate mofetil-based drugs, there was a
significant increase in survival rates. With the introduction of
these new surgical techniques and the development of improved
immunosuppression therapies, 1-year postoperativesurvival rates
increased in the 1980s to over 70%*.

CURRENT METHODS OF SOLID-ORGAN
PANCREAS TRANSPLANTATION

Presently, there are 3 practiced methods of complete organ
pancress transplantation. At 83% of total pancreas transplants
conducted, the most common method of pancreases
trangplantation is SPK transplantation?. The second most common
method of pancreastransplantation isPancreasafter Kidney (PAK)
transplantation, which accountsfor 12% of al pancreastransplants
conducted®. This procedure involves transplanting a pancreas
into a patient who has previously had a kidney transplanted.
Finally, thethird and least common method of pancreastransplant
is a pancreas transplant aone (PTA).

Thismethod is conducted in diabetic patients whom have normal
renal function. PTA accounts for 5% of the total pancreas
transplantsconducted®. The PTA method isusually partaken early
on in the course of a patient’s diabetes and if performed
successfully, hasbeen shown to prevent nephropathy and ESRDZ,

ELIGIBILITY FOR PANCREATIC
TRANSPLANTATION

A patient is considered eligible to receive a Pancreatic transplant
if they have been diagnosed with TIDM. It is important to note
the marker used to diagnose TIDM isnot insulin level s aone nor
blood glucose levels, but rather the more comprehensive C-
peptide®® (PTA). This method is conducted in diabetic patients
whom have normal rena function. PTA accounts for 5% of the
total pancreastransplants conducted?”. The PTA method isusually
partaken early on in the course of a patient’s diabetes and if
performed successfully, has been shown to prevent nephropathy
and ESRD?Z,

ELIGIBILITY FOR SPK TRANSPLANTATION
A patient is considered eligible to receive a SPK transplant if

and ESRD, in fact, it may even reverse progression of certain
microvascular complications®.

Table 2: Showing certain selection criteria for patient eigibility

for SPK transplant®3!

* Nephropathy or ESRD

» Confirmed diabetic nephropathy on insulin

e Secondary diabetic complications such as; retinopathy,
neuropathy, enteropathy

e History of medical compliance to prescribed therapies

* Crestinine Clearence < 15mL/min

SURGICAL TECHNIQUES USED IN SPK
TRANSPLANTATION

There are 2 main procedures surgeons use when conducting a
SPK transplant. First is the intra-peritonea approach in which
the pancreas graft is often transplanted in the right iliac fossa
while the kidney is transplanted in the left iliac fossa®. It is
important to note that these locations can be interchanged, with
the pancreasbeing transplanted in theleft iliac fossaand the kidney
in theright iliac fossa®. This intra-peritoneal approach has been
shown to result in fewer post-operative complications such

as peri-pancregtic fluid accumulation and infections™®,

Secondly, an alternative surgical approach is used in which both
the pancreas and kidney grafts are transplanted in an extra
peritoneal and ipsilateral manner+%,

The SPK transplant’s arterial anastomosis is formed by fringing
the donor’s splenic artery with the superior mesenteric artery and
anastomosing it toaY-graft of therecipient’' sexternd iliac artery®.
Venous anastomosis is formed between the donor’s portal vein
and the recipient’s external iliac vein, with this system using the
systemic venousdrainage. An dternative venous anastomosiscan
also be formed using the donor’s portal vein and the recipient’s
superior mesenteric vein to avail of portal venous drainage®.
Originaly, the portal venous drainage method was believed to
cause a reduction in graft rgection rates and lipid deregulation,
however recent studies have found no conclusive evidence of
such statements®.

SPK TRANSPLANTATION OUTCOMES

Neuropathy

Numerous published studies have shown the positive outcomes
of SPK transplantation on theimprovement of diabetic associated
neuropathy. One study in particular, conducted by Allen et d,
demonstrated the beneficial effects of a pancreetic transplant on
autonomic, sensory, and peripheral motor nerve function®. This
study closely analysed a cohort of 44 Type diabetic patients, all
with significant to severe nephropathy. Over a period of 1 year,
Allen and colleagues conducted over 219 electrophysiological
studies in these patients and found a significant improvement in
all desired motor and sensory indices with improved long term
glycaemic control®#, These results were further reinforced by
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numerous studies such as White et al., which was conduced in
accordance with the Royal College of Surgeons of England,
Kennedy et a, and Martinenghi et al“>*,

Nephropathy

SPK transplantation is conducted in patients living with TIDM
and ESRD to replace the near-dead kidney(s) with amore capable
kidney. The principleobjectiveof SPK transplantationisto provide
a sustainable, long-term euglycemic state with complete insulin
independence. Maintai ning along-term euglycemic state hasbeen
shown to not only stop the progression of diabetic nephropathy,
but to even cause amendments of certain aspects of the
nephropathy*. Improvements observed in diabetic nephropathy
post SPK transplant included; reduced glomerular basement
membrane thickness, reduced thickness of mesangia matrix, and
improved condition of glomerular and tubular lesions®. As
expected rend function was also noticeably improved post SPK
transplant as evidenced by a decrease in the amount of urinary
albumin present (20 mg/day vs. 103 mg/day)®. However, it is
important to state that improvementsin diabetic nephropathy post
SPK -transplant are affiliated with the possibility of nephrotoxicity
associated with the use of immunosuppressive therapies,
principally from Tacrolimus and Cyclosporine based therapies®.

Retinopathy

Diabetic retinopathy isby far themost controversial complication
associated with TIDM. Numerous studies have reported vastly
conflicting results on the benefits of PTA or SPK transplantation
on the treatment of diabetic retinopathy. Nonetheless, after the
turn of the century many major studieshave shown anormalization
or even improvement in the number and state of retina lesions/
retinal micro aneurysmsin diabetic patientspost SPK transplant*”
%, According to astudy conducted by Chow and colleagues, there
wasimprovement in 14% of eyeswith at least partial vision, 76%
of eyes remained stable with no further regression of the
retinopathy, and in 10% of eyes the retinopathy progressed to a
more severe state®®. The same study reported a 32% increase in
visual acuity and a46% decreased chance of vitreous haemorrhage
post-SPK transplant.

Macrovascular Complications — Post SPK transplant
Thereisno published evidencethat an SPK transplant canreverse
the progression of macrovascular diseases associated with TIDM.
The main role of SPK transplant in managing macrovascular
complications is the stabilization of these complications and a
possible slight decrease in the risk of these complications
progressing further®,

Glycaemic Control- Post SPK transplant

In patientsliving with TIDM and ESRD, SPK transplant hasbeen
shown to be the best available therapy for producing
normoglycemic levels both in the short and long-term®. Stable
HbA 1C level swerebetter-achieved post SPK transplant than both
post-idet cell therapy and viainsulin pumps™. A 15 year follow
up study conducted by Kisder et d on SPK transplant patients
gave invaluable insght onto the homeogtatic properties of SPK
transplantation®. Over the course of 15 years, HbA1C levels
remai ned stable within the homeostatic rangewith only aminimal
difference between the 1% year and 15" year (4.68% / 4.73%)>.
Fasting glucose levels were aso found to have remained stable
within the homeostatic range over the course of the study with a
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difference of 0.44 mmol/L between the 1% and 15" year (3.94
mmol/L vs. 4.38 mmol/L)>.

Patient and Graft Survival Rates

According to the American Journd of Transplantation, the post
operative 5 and 10-year survival rates for SPK transplantation
are 87% and 70% respectively as of 2009%. These surviva rates
are exceptional when compared to the surviva rates of type |
diabetic patients with ESRD on dialysis, with 5 and 10-year
surviva rates a mere 34% and 23% respectively®. With recent
improvements in surgical techniques and immunosuppression
therapies, graft survival ratesare exceptional. Renal graft survival
rates are grester than 95% after 1 year post-operation and greater
than 60% after 10 years post-operation®. 1 and 10-year pancreatic
graft surviva rates are 86% and 53% respectively>",

Quality of Life-Post SPK transplant

Using the 36-item short form health survey, Smith et al evaluated
the quality of life for diabetic recipients of SPK transplants with
ESRD pre and post-operatively*®. Using the questionnaire, Smith
et a found a significant enhancement in al patient’s quality of
life post-operatively®. Smith et al also used the Physical
Component Summary to gage the patient’s quality of lives pre
and post-operatively and found similar results to that of the 36-
item short form health survey®. The 36-item short form health
questionnaire scores were suggestively higher in the long-term
post SPK transplant when compared with pre-transplant, 51.8 vs.
46.8 respectively®. Similar results were aso observed post-SPK
transplant in European patients with ESRD®.

CONCLUSION

Not only does SPK transplantation return the patient’srend function,
it also providesameans by which the petient can achieve both ashort
and long-term normoglycemic statewithout insulin SK
transplantation greetly improvesthe surviva rate of aType| diabetic
patient with ESRD as opposed to other conventional disease-
management options available such as idet-cdl trangplantation and
didyss. Takinginto account published literature, in our opinion, SPK
transplantationistheonly and best trestment option availablefor Type
| diabetic patients with ESRD. We bdieve if the patient meets dl
criteria and is fully aware of the risks associated with a transplant
aurgery of this cdibre, they should be consdered for the life saving
procedure.

REFERENCES

1. Daneman, D. (2006). Type 1 diabetes The Lancet, 367(9513), 847-858.

2. Davies J. L., Kawaguchi, Y., Bennett, S. T., Copeman, J. B., Cordell, H. J., Pritchard, L.
E., .. & Todd, J. A. (1994). A genome-wide search for human type 1 diabetes susceptibility
genes. Nature, 371(6493), 130-136.

3. Barrett, J. C,, Clayton, D. G, Concannon, P, Akolkar, B., Cooper, J. D, Erlich, H.A,, ... &
Rich, S. S. (2009). Genome-wide association study and meta-analysisfind that over 40 loci
affect risk of type 1 diabetes. Nature genetics, 41(6), 703-707.

4. Hossain, P, Kawar, B., & El Nahas, M. (2013). Obesity and diabetes in the developing
world—a growing challenge. New England Journal of Medicine, 356(3), 213-215.

5. Lewis E.J., Hunscker, L. G, Clarke W. R, Berl, T., Pohl, M. A, Lewis, J. B., ... & Raz I.
(2001). Renoprotective effect of the angiotensin-receptor antagonist irbesartan in patients
with nephropathy dueto type 2 diabetes. New England Journal of Medicine, 345(12), 851-
860

6. Yang, W, Lu, J,, Weng, J., Jia, W, Ji, L., Xiao, J., ... & He, J. (2010). Prevalence of
diabetes among men and women in China. New England Journal of Medicine, 362(12),
1090-1101.

7. Alberti, K.G M. M., & Zimmet, P. F. (1998). Definition, diagnosis and classification of
diabetes mdllitus and its complications. Part 1: diagnosis and classfication of diabetes
mellitus. Provisonal report of a WHO consultation. Diabetic medicine, 15(7), 539-553.

8. Atkinson,M. A, & Léiter, E. H. (1999). The NOD mousemode of type 1 diabetes: asgood
asit gets?. Nature medicine, 5, 601-604.

9.  Matthews D. R, Hosker, J. P, Rudenski, A. S,, Naylor, B. A., Treacher, D. F., & Turner, R.
C. (1985). Homeostasis model assessment: insulin resistance and &-cell function from



102

10.

14.

15.

16.

17.

18.

19.

21

24.

25.

27.

3L

fasting plasma glucose and insulin concentrations in man. Diabetologia, 28(7), 412-419.
Karvonen, M., Viik-Kajander, M., Moltchanova, E., Libman, |., LaPorte, R. O. N. A. L.
D., & Tuomilehto, J. A. A. K. K. O. (2000). Incidence of childhood type 1 diabetes world-
wide. Diabetes Mondiale (DiaMond) Project Group. Diabetes care, 23(10), 1516-1526.
American Diabetes Association. (2013). Economic costs of diabetes in the US in 2012.
Diabetes Care, 36(4), 1033-1046.

Bierhaus A., Humpert, .M., Morcos, M., Wendt, T., Chavakis, T.,Arnold, B., ... & Nawroth,
P. P. (2005). Understanding RAGE, the receptor for advanced glycation end products.
Journal of Molecular Medicine, 83(11), 876-836.

Lipshutz GS, Wilkinson AH. Pancreas-kidney and pancreas transplantation for the treat-
ment of diabetes mellitus. Endocrinol Metab Clin North Am. 2007;36:1015-38.

Rayhill SC, D’ Alessandro AM, Odorico JS, et al. Smultaneous pancreas-kidney trans-
plantation and living related donor renal transplantation in patients with diabetes: Is
there a difference in survival? Ann Surg. 2000;23:417-23

DECODE Sudy Group. (2003). I sthe current definition for diabetes relevant to mortality
risk from all causes and cardiovascular and noncardiovascular diseases?. Diabetes Care,
26(3), 683-696.

Brancati, F. L., Whdton, P. K., Randall, B. L., Neaton, J. D., Samler, J., & Klag, M. J.
(1997). Risk of end-stage renal disease in diabetes mellitus: a prospective cohort study of
men screened for MRFIT. Jama, 278(23), 2069-2074.

Hsu, C. Y., McCulloch, C. E., Itibarren, C., Darbinian, J., & Go, A. S. (2006). Body mass
index and risk for end-stage renal disease. Annals of internal medicine, 144(1), 21-28.
Keane, W. F,, Brenner, B. M., De Zecuw, D., Grunfdd, J. P, Mcgill, J., Mitch, W.E,, ... &
Toto, R. (2003). The risk of developing end-stage renal disease in patients with type 1
diabetes and nephropathy: the RENAAL study. Kidney international, 63(4), 1499-1507.
Finne, P, Reunanen, A., Senman, S,, Groop, P. H., & Gronhagen-Riska, C. (2005). Inci-
dence of end-stage renal disease in patients with type 1 diabetes. Jama, 294(14), 1782-
1787.

Diabetes Control and Complications Trial Research Group. (2003). The effect of inten-
Svetreatment of diabetes on the development and progression of long-term complications
in insulin-dependent diabetes melitus. N Engl j Med, 329, 977-986.

Ramsay, R. C,, Goetz, F. C., Sutherland, D. E., Mauer, S. M., Robison, L. L., Cantrill, H.
L., .. & Najarian, J. S. (1988). Progression of diabetic retinopathy after pancreas trans-
plantation for insulin-dependent diabetes mellitus. New England Journal of Medicine,
318(4), 208-214.

Kely, W. D, Lillehe, R. C,, Merkd, F. K., Idezuki, Y., Goetz, F. G, Maki, T, ... & Griffen,
W. O. (1967). Allotransplantation of the pancreas and duodenum along with the kidney in
diabetic nephropathy. Sudies, 838, 845.

Sratta, R. J., Shokouh-Amiri, M. H., Egidi, M. F,, Grewal, H. P, Lo, A., Kizlisk,A. T,, ...
& Gaber, A. O. (2003). Long-term experiencewith smultaneous kidney—pancreastrans-
plantation with portal-enteric drainage and  tacrolimus'mycophenolate mofetil-based im-
munosuppression. Clinical transplantation, 17(s9), 69-77.

Sratta, R. J., Shokouh-Amiri, M. H., Egidi, M. F., Grewal, H. P, Kizlisk, A. T., Nezakatgoo,
N., ... & Gaber, A. O. (2001). A prospective comparison of smultaneous kidney—pancreas
transplantation with systemic-enteric versus portal-enteric drainage. Annals of surgery,
233(6), 740.

Sollinger, H. W,, Odorico, J. S, Knechtle, S. J., D’ Alessandro, A. M., Kalayoglu, M., &
Pirsch, J. D. (1998). Experience with 500 Smultaneous pancreas-kidney trangplants. An-
nals of surgery, 228(3), 284.

Hariharan, S, Pirsch, J. D, Lu, C. Y., Chan, L., Pesavento, T. E., Alexander, S, ... &
Sratta, R. J. (2002). Pancreas after kidney trangplantation. Journal of the American So-
ciety of Nephrology, 13(4), 1109-1118.

Giannardli, R., Coppdli, A., Sartini, M. S, Dd Chiaro, M., Vigdli, F,, Rizo, G, ... &
Marchetti, P. (2006). Pancreas transplant alone has beneficial effects on retinopathy in
type 1 diabetic patients. Diabetologia, 49(12), 2977-2982.

Giannardli, R., Coppdli, A., Sartini, M. S, Dd Chiaro, M., Vistdli, F., Rizo, G, ... &
Marchetti, P. (2006). Pancreas transplant alone has beneficial effects on retinopathy in
type 1 diabetic patients. Diabetologia, 49(12), 2977-2982.

Couri, C. E., Oliveira, M. C., Sracieri, A. B., Moraes, D. A, Pieroni, F., Barros, G M., ...
& Voltardli, J. C. (2009). C-peptide levels and insulin independence following autologous
nonmyel oablative hematopoietic stem cell transplantation in nemy diagnosed type 1 dia-
betes mdlitus. Jama, 301(15), 1573-1579.

Herdld, K. C., Gitdman, S. E., Masharani, U., Hagopian, W,, Biskirska, B., Donaldson,
D.,...& Bluestone, J. A. (2005). Asinglecourseof anti-CD3monoclonal antibody hOKT3a1
(Ala-Ala) results in improvement in C-peptide responses and clinical parameters for at
least 2 years after onset of type 1 diabetes. Diabetes, 54(6), 1763-1769.

Humar, A., Kandasvamy, R., Granger, D., Gruessner, R. W, Gruessner, A. C., & Sutherland,
D. E. (2000). Decreased surgical risks of pancreas trangplantation in the modern era.
Annals of surgery, 231(2), 269.

Kaufman, D. B., Leventhal, J. R., Koffron, A., Gheorghiade, M., Elliott, M. D., Parker, M.
A, ... & Suart, F. P. (2000). Simultaneous pancreas-kidney transplantation in the
mycophenolate mofetil/tacrolimus era: evolution from induction therapy with bladder
drainage to noninduction therapy with enteric drainage. Surgery, 128(4), 726-737.

Kuo, P. C,, Johnson, L. B., Schweitzer, E. J., & Bartlett, S. T. (1997). Smultaneous Pan-
creagKidney Transplantation-A Comparison of Enteric and Bladder Drainage of Exo-
crine Pancreatic Secretions 1. Transplantation, 63(2), 238-243.

Tydén, G, Bolinder, J., Solders, G, Brattstrom, C,, Tibell, A, & Groth, C. G (1999). Im-
proved Survival in Patients With I nsulin-Dependent Diabetes Méllitus and End-Sage
Diabetic Nephropathy 10 Years After Combined Pancreas and Kidney Transplantation1.
Trangplantation, 67(5), 645-648.

Boggi, U., Amorese, G, & Marchetti, P. (2010). Surgical techniques for pancreas trans-
plantation. Current opinion in organ transplantation, 15(1), 102-111.

Sollinger, H. W, Sratta, R. J., D’ Alessandro, A. M., Kalayoglu, M. U. N. C. I, Pirsch, J.
D., & Belzer, F. O. (1988). Experience with smultaneous pancreas-kidney trangplanta-

37.

41.

47.

5L

57.

59.

61.

JIMSA April-June 2016 Vol. 29 No. 2

tion. Annals of surgery, 208(4), 475.

Petruzzo, P, Da Silva, M., Feitosa, L. C., Dawahra, M., Lefrancois, N., Dubernard, J. M.,
& Martin, X. (2000). Simultaneous pancreas-kidney trangplantation: portal versus sys-
temic venous drainage of the pancreas allografts. Clinical transplantation, 14(4), 287-
292.

Humar, A., Johnson, E. M., Gillingham, K. J., Sutherland, D. E., Payne, W. D., Dunn, D.
L., .. & Matas, A. J. (1998). Venous thromboembolic complications after kidney and
kidney-pancreas transplantation: a multivariate analysis. Transplantation, 65(2), 229-
234,

Allen, R. D., Al-Harbi, I. S, Morris, J. G, Clouston, P. D., O' Connéll, P. J., Chapman, J.
R., & Nankivel, B. J. (1997). Diabetic neuropathy after pancreas transplantation: deter-
minants of recovery. Trangplantation, 63(6), 830-838.

Kennedy, W. R, Navarro, X., Goetz, F. C., Sutherland, D. E., & Najarian, J. S. (1990).
Effects of pancrestic transplantation on diabetic neuropathy. New England Journal of
Medicing, 322(15), 1031-1037.

White, S. A, & Manas, D. W. (2008). Pancreas transplantation. Annals of the Royal
College of Surgeons of England, 90(5), 368.

Martinenghi, S, Comi, G, Galardi, G, Di Carlo, V., Pozza, G, & Secchi, A. (1997). Ame-
lioration of nerve conduction velocity following smultaneous kidney/pancreas transplan-
tation is dueto the glycaemic control provided by the pancreas. Diabetologia, 40(9), 1110-
ma.

Fioretto, P, Seffes, M. W, Sutherland, D. E., Goetz, F. C., & Mauer, M. (1998). Reversal
of lesons of diabetic nephropathy after pancreas transplantation. New England Journal
of Medicine, 339(2), 69-75.

Bilous, R. W, Mauer, S. M., Sutherland, D. E., Najarian, J. S, Goetz, F. C., & Seffes, M.
W. (1989). The effects of pancreas transplantation on the glomerular structure of renal
allograftsin patientswith insulin-dependent diabetes. New England Journal of Medicine,
321(2), 80-85.

Mohan, P, Safi, K., Little, D. M., Donohoe, J., Conlon, P, Walshe, J. J., ... & Hickey, D. P.
(2003). Improved patient survival in recipients of Smultaneous pancreas—kidney trans-
plant compared with kidney transplant alonein patients with type 1 diabetes melitus and
end-stage renal disease. British journal of surgery, 90(9), 1137-1141.

Fioretto, P, Seffes, M. W, Mihatsch, M. J., Srom, E. H., Sutherland, D. E., & Mauer, M.
(1995). Cyclogporine associated lesions in native kidneys of diabetic pancreas transplant
recipients. Kidney international, 48(2), 489-495.

Pearce, 1. A, llango, B., Sdlls, R. A., & Wong, D. (2000). Sabilisation of diabetic retinopa-
thy following smultaneous pancreas and kidney transplant. British journal of ophthal-
mology, 84(7), 736-740.

Chow, V. C,, Pai, R. P, Chapman, J. R,, O'connéll, P. J., Allen, R. D., Mitchdll, P, &
Nankivell, B. J. (1999). Diabetic retinopathy after combined kidney—pancreas transplan-
tation. Clinical trangplantation, 13(4), 356-362.

Kozarova, R., Saudek, F., Sosna, T., Adamec, M., Jedinakova, T., Boucek, P, ... & Lanska,
V. (2002). Beneficial effect of pancreas and kidney trangplantation on advanced diabetic
retinopathy. Cell trangplantation, 9(6), 903-908.

Zech, J. C., Trepsat, D., Gain-Gueugnon, M., Lefrancois, N., Martin, X., & Dubernard, J.
M. (2001). Ophthalmological follow-up of type 1 (insulin-dependent) diabetic patients
after kidney and pancreas transplantation. Diabetologia, 34(1), S89-S91.

Larsen, J. L., Calling, C. W,, Ratanasuwan, T., Burkman, T. W., Lynch, T. G, Erickson, J.
M., ... & Mack-Shipman, L. R. (2004). Pancreas transplantation improves vascular dis-
ease in patients with type 1 diabetes. Diabetes Care, 27(7), 1706-1711.

Maffi, P, Scavini, M., Socdi, C., Piemonti, L., Caldara, R., Gremiz, C,, ... & Secchi, A.
(2011). Risksand benefits of transplantation in the cure of type 1 diabetes: whole pancreas
versus idet trangplantation. A single center study. The review of diabetic sudies RDS,
8(1), 44.

Gerber, P A., Palicek, V., Demartines, N., Zudlig, R., Pfammatter, T., Withrich, R,, ... &
Lehmann, R. (2008). Smultaneous idet—kidney vs pancreas—kidney transplantation in
type 1 diabetes mdlitus: A 5 year single centre follow-up. Diabetologia, 51(1), 110-119.
Kisder, H. J., Niland, J. C,, Olack, B., Ricordi, C., Hering, B. J., Naji, A, ... & Kaufman,
D. B. (2010). Validation of methodologies for quantifying isolated human idets an idet
cell resources study. Clinical transplantation, 24(2), 236-242.

McCullough, K. P, Keith, D. S, Meyer, K. H., Sock, P. G, Brayman, K. L., & Leichtman,
A. B. (2009). Kidney and Pancreas Transplantation in the United States, 1998-2007:
Access for Patients with Diabetes and End-Stage Renal Disease. American Journal of
Transplantation, 9(4p2), 894-906.

Méeer-Kriesche H. U., Ojo, A. O., Port, F. K., Arndorfer, J. A., Cibrik, D. M., & Kaplan, B.
(2001). Survival improvement among patients with end-stage renal disease: trends over
timefor transplant recipients and wait-listed patients. Journal of the American Society of
Nephrology, 12(6), 1293-1296.

Ziaja, J., Chudek, J., Kalonko, A., Kamifiska, D., Kujawa-Szewieczek, A., Kuriata-Kordek,
M., ... & Cierpka, L. (2011, October). Does smultaneoudy transplanted pancreasimprove
long-term outcome of kidney trangplantation in type 1 diabetic recipients?. In Transplan-
tation proceedings (Vol. 43, No. 8, pp. 3097-3101). Elsevier.

Bunnapradig, S, Cho, Y. W,, Cecka, J. M., Wilkinson, A., & Danovitch, G M. (2003).
Kidney allograft and patient survival in type| diabetic recipients of cadaveric kidney alone
versus smultaneous pancreaskidney trangplants: a multivariate analyss of the UNOS
database. Journal of the American Society of Nephrology, 14(1), 208-213.

Smith, G C,, Trauer, T., Kerr, P. G, & Chadban, S. J. (2010). Prospective quality-of-life
monitoring of Smultaneous pancreas and kidney transplant recipients using the 36-item
short form health survey. American Journal of Kidney Diseases, 55(4), 698-707.

Smith, G C,, Trauer, T., Kerr, P. G, & Chadban, S. J. (2010). Prospective quality-of-life
monitoring of Smultaneous pancreas and kidney transplant recipients using the 36-item
short form health survey. American Journal of Kidney Diseases, 55(4), 698-707.

Dewitt, D. E., & Hirsch, I. B. (2003). Outpatient insulin therapy in type 1 and type 2
diabetes mdlitus: scientific review. Jama, 289(17), 2254-2264.



