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Abstract

Introduction: Mimicking the physiological pancreatic pulsatile insulin secretion has led to the concept of pulsatile insulin infusion 

therapy (PIT). 

This pilot study investigated the effect of once weekly PIT for 3 months on kidney function in patients with type 2 diabetes 

Results:

were well tolerated and only few cases of muscle cramps were considered to be related to the treatments. 

Conclusion: Improvements in kidney function, systolic blood pressure and treatment satisfaction were observed after 3 months of 

PIT in patients with type 2 diabetes and renal failure in this pilot trial. These results will now be used to plan for appropriately de-
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Introduction

-

ity of insulin secretion is regarded as a central factor for the maintenance of the sensitivity of vascular insulin receptors, which induce 

-

the hypothesis that a temporary mimicking of insulin pulsatility through applying insulin in small doses intravenously in patients with di-

studied in randomized studies. It was shown that regular PIT over one year in combination with standard diabetes therapy, in comparison 

-

clinical sites offer it as a treatment option. 

No results from documented studies have been published to date about the impact of PIT on kidney function in patients with type 2 

diabetes. 

and impaired kidney function. 

This study was conducted at two sites (Endocrine Associates of Western Village, Long Island City, NY and Pfützner Science and Health 

Institute, Mainz, Germany). The study started in Q4 2019 in the US and in Q1 2020 in Europe. The COVID pandemic hampered study per-

formance massively. It was therefore decided to focus on enrollment of patients with type 2 diabetes, and to stop enrollment in April 2020 

The study was approved by the respective Ethical Review Boards and was performed in accordance with all applicable human research 

standards. Participants had to be diagnosed with type 2 diabetes (> 2 years) and had to show indications of impaired kidney function 

history of) dialysis treatment or inability to participate in the weekly PIT procedures. 

rated (GFR; MDRD formula) was calculated from serum creatinine. Patients were subjected to diagnostic procedures for assessment of 

sensory neuropathy (tuning fork, determination of nerve perception thresholds: cold, warm, pain, vibration; QSense and Medoc, both 
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Patients were initially randomised to receive PIT for 2h or 3h. There was no difference in the outcome and therefore the combined 

study results are presented. PIT was performed once weekly: Patients received a venous line for i.v. administration of insulin and glucose 

to prevent decline of BG to hypoglycemic levels. After completing the PIT, medical supervision was continued until stabilization of blood 

glucose (up to 3h) was observed. After 3 months, the baseline assessments were repeated. 

-

ducted with methods of descriptive statistics. Normally distributed parameters were compared between baseline and endpoint by means 

Results

stable. Sensory nerve threshold assessments showed stable results for warm, cold, pain, and vibration perception. No increase in the fre-

blood pressure, and an improvement in quality of life was observed. 

Parameter Baseline Endpoint

Treatment satisfaction score
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The treatments were well tolerated. In particular, no hypoglycemic events were observed. Five serious adverse events were reported 

during the study (toe amputation, coronary revascularization, pacemaker insertion, urinary tract infection, COVID-19 pneumonia). None 

-

Discussion

investigators have attempted to replicate normal insulin secretion of the pancreas by applying a series of successively elevated insulin 

pulses through a catheter. In these studies, it was shown that insulin delivered by intravenous pulses could reach the liver sinusoids of 

lungs, kidneys and central nervous system, to concentrated insulin pulses, which could potentially lead to clinically useful signaling effects 

of insulin including reduction of vascular insulin resistance.

Recent literature reports suggest that vascular insulin resistance, in particular the resistance of insulin receptors of peripheral and 

-

tion of podocytes. Renal sodium transport is maintained during insulin resistance and contributes to salt sensitivity of blood pressure in 
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hyperinsulinemia. Therapeutically, renal and vascular insulin resistance can be improved through an integrated holistic approach that 

PIT to be an old but potentially effective way for the treatment of vascular insulin resistance in patients with type 1 and type 2 diabetes. 

The pulsatile insulin therapy protocol that we use in our sites mimics both the periodicity and amplitude of normal pancreatic insulin 

secretion and, according to our initial results, has the potential to result in improvements of diabetes-associated secondary complications.

In this pilot study, we did not observe improvements in glycemic control (HbA1c) over three months, which was occasionally reported 

control in this study. When lacking a true and direct control group, it may be considered an advantage that there was no interference on 

effect, because this usually leads to improvement of glycemic control in diabetes trials, e.g. because of a more intense physician and pa-

tient interaction during the study period.

A well-known side effect of intravenous insulin application is that it can cause a relative hypokalemia, which can induce muscle cramps. 

If this adverse event occurred in a patient during PIT in our study, they were treated with oral substitution with potassium-containing 

mineral drinks. This measure resolved the event in a timely fashion, and no patient terminated an ongoing procedure because of this 

condition. In the following visits, preventive administration of oral potassium reduced the risk for muscle cramps with respect to both 

incidence and severity.

Conclusion

Based on the results of this pilot study, PIT appears to be a potentially effective way to induce an improvement of kidney function, 

systolic blood pressure, and treatment satisfaction in patients with type 2 diabetes. The results of this pilot trial will be used to design an 
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