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Introduction

Improved glycemic control with a bionic pancreas and

recent safety data of a wearable artificial pancreas may be

relevant for kidney transplant recipients with type 1 dia-

betes [1, 2]. Diabetes is a major risk factor for end-stage

renal disease, and the DCCT trial showed that tight gly-

cemic control is superior to conventional insulin therapy to

prevent complications of type 1 diabetes, including dia-

betic nephropathy [3]. Moreover, continuous subcutaneous

insulin pump infusion partially prevented early diabetic

nephropathy in native kidneys in another 3-year follow-up

study which included kidney biopsies [4].

In kidney allografts, the risk of recurrent biopsy-proven

diabetic nephropathy is almost 100 % after 10 years of

follow-up, and histological diabetic lesions can be

observed as soon as 2 years after transplant [5]. Kidney–

pancreas transplantation with its associated euglycemia can

prevent recurrent diabetic nephropathy in the allograft [6,

7]. However, kidney–pancreas transplantation is associated

with significant morbidity, and donor organ shortage limits

its widespread application [8]. Islet after kidney trans-

plantation can also potentially reduce long-term diabetic

complications; however, the rate of insulin independence

after islet transplantation remains significantly lower as

compared to full pancreas transplantation [9].

Case report

A male patient underwent deceased donor kidney trans-

plantation (without pancreas transplantation) at our insti-

tution for type 1 diabetic nephropathy in 1999, at the age of

41. Before transplantation, he suffered from a diabetic

proliferative retinopathy and polyneuropathy of lower

extremities, but without evidence of cardiac involvement.

After discussion with the patient and his primary care

physician, simultaneous kidney–pancreas transplantation

was not contemplated because of its potential morbidity.

His immunosuppressive regimen consisted of induction

with basiliximab 20 mg at day 0 and day 4. His mainte-

nance therapy was cyclosporine and prednisone, and

mycophenolate mofetil was added in 2012.

Since his kidney transplant, he was on continuous sub-

cutaneous insulin pump therapy and he was able to achieve

near-euglycemia over the years by doing 6–8 glycemic

controls per day (Figs. 1 and 2). His median glycated

hemoglobin level was 6.7 % (±0.5 %) over a 10-year per-

iod (n = 22 measurements), i.e., below the recommended

target for adults from the American Diabetes Association.

In late 2010, he developed anti-HLA class II donor-

specific alloantibodies against the antigen DQ7.

In September 2012, because of a progressive rise in

serum creatinine from 115 to 155 lmol/l with new-onset

hypertension, he underwent a kidney allograft biopsy.

Histology demonstrated chronic active antibody-mediated

(humoral) rejection of the kidney allograft, associated with

tubulitis (with CD3 T cells) and few interstitial CD20 B

cells. Interestingly, there were no recurrent diabetic
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nephropathy lesions and, in particular, no Kimmelstiel–

Wilson pattern in the glomeruli.

In addition to the lack of diabetic lesions in the kidney

allograft, there were no cardiovascular events since his

kidney transplant. Moreover, his retinopathy and his

polyneuropathy had remained clinically stable, with no

documented foot infections or ophthalmologic complica-

tions over the years.

This unique observation indicates that maintaining long-

term glycemic values within the normal range with the use

of a continuous subcutaneous insulin pump can be asso-

ciated with absence of recurrent diabetic nephropathy after

kidney transplantation. To our knowledge, this is the first

report that demonstrates the long-term efficacy of using

such a strategy in a type 1 diabetic kidney recipient. Since

tight glycemic control requires considerable self-manage-

ment efforts by the patients in their daily life, this obser-

vation may serve also as a motivational support for such a

strategy. Hence, the currently observed improvements in

‘‘artificial pancreas’’ technology may become extremely

important for kidney transplant recipients with insulin-de-

pendent diabetes mellitus, possibly obviating the need for

pancreas transplantation in the near future.

It should be noted that other new therapeutic strategies

are also being investigated to prevent diabetic nephropathy

for patients with new-onset type 1 diabetes. For example, a

novel therapy is the use of autologous nonmyeloablative

hematopoietic stem cell transplantation, with antithymo-

cyte globulin and cyclophosphamide, which can result in

insulin independence at 6 months [10]. However, such

protocol has not been tested in the transplant setting.

Another potentially effective strategy in diabetic trans-

plant recipients may be the use of inhibitors of the B7-1

receptor. B7-1 expression, a podocyte receptor, has been

linked with the progression of kidney disease in a wide

variety of glomerular diseases including diabetic

nephropathy [11]. Inhibitors of the B7-1 receptor can

decrease proteinuria in experimental models. Belatacept is

already approved in renal transplantation to replace the use

of calcineurin inhibitors. Thus, the use of belatacept toge-

ther with a continuous subcutaneous insulin pump could

possibly improve the life span of allografts in diabetic

recipients. The possible benefits of this approach to

reducing the recurrence of diabetic nephropathy need to be

investigated prospectively. Finally, experimental stem cell
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Fig. 1 Outpatient clinical morning glycemia over the years. Graphic

showing that since his transplantation, the morning glycemia of the

patient was in the range of euglycemia
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Fig. 2 Daily basal insulin pump debit over the years. Graphic showing the basal insulin pump debit since the patient transplantation, which was

stable over the years
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infusion (embryonic or cord blood cells) has showed pre-

liminary promising results in murine models [12], How-

ever, it is too soon to consider such an approach as an

alternative to conventional therapies.
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