ISSN: 2155-6156

Journal of Diabetes and Metabolism

Patel et al., J Diabetes Metab 2015, 6:2
DOI: 10.4172/2155-6156.1000501

Case Report Open Access

Use of Dipeptidyl Peptidase-4 Inhibitors in a Subset of Patients with

Cystic Fibrosis Related Diabetes

Anery Patel™, Heather Spain? and Whitney Goldner’

'Department of Internal Medicine, Division of Diabetes, Endocrine and Metabolism, University of Nebraska Medical Center, Omaha, Nebraska, USA

2College of Medicine, University of Nebraska Medical Center, Omaha, Nebraska, USA

Abstract

Cystic Fibrosis Related Diabetes (CFRD) is the most common comorbidity in patients with Cystic Fibrosis (CF)
and its incidence is rising. CFRD is associated with a decline in clinical status and six-fold increased mortality in
patients with CF, the outcomes of which can be improved with early diagnosis and proper treatment. While current
treatment guidelines recommend the use of insulin monotherapy to treat CFRD and do not recommend oral agents,
these guidelines were published before the use of dipeptidyl peptidase-4 inhibitors (DPP-4). We present two cases
of CFRD patients who were successfully managed with DPP-4 inhibitors both inpatient as well as outpatient.

Background

Cystic fibrosis related diabetes is categorized as “Other forms of
Diabetes” by the American Diabetes Association [1] and occurs in
nearly 20% of adolescents and 40-50% of adults with cystic fibrosis,
making it the most common comorbidity of CF [2]. The diagnosis
carries with it an associated decrease in pulmonary function, poor
nutritional status, and an increased mortality in CF patients [3-6].
Early identification and treatment has been shown to improve survival
and measures of overall health, making it vital to successfully diagnose
and manage this serious complication to avoid deterioration in clinical
status [7].

CFRD typically occurs in patients with severe CF mutations, and
is associated with a unique mix of pathophysiologic features that
make it unique from type 1 and type 2 diabetes. Although the exact
mechanism concerning the development of the disease remains
unknown, CFRD is thought to be primarily due to pancreatic
insufficiency with patients being primarily insulin insufficient although
ketoacidosis is uncommon. However, insulin resistance from chronic
infection, parenteral or enteral nutrition and steroid therapy frequently
exacerbate hyperglycemia [8].

Current guidelines recommend that CFRD be treated with insulin
monotherapy [9]. There is evidence that CF patients who achieve
adequate glycemic control on insulin therapy have improvement
in weight, protein anabolism, pulmonary function, and survival
[9]. Oral agents such as sulfonylureas, metformin, meglitinides,
and thiazolidinediones are not as effective as insulin in improving
nutritional status and blood glucose control, and subject patients to
their negative side effects with limited treatment efficacy so are not
recommended for treatment [10-12]. However oral agents can prove to
be an appropriate addition in a subset of patients who are reluctant to
initiate injectable therapy [8].

Incretins such as Glucagon like peptide (GLP-1) agonists and
DPP-4 inhibitors have not been extensively studied in CF patients.
There have only been a few studies evaluating the role of incretins in
CF. These studies have shown mixed results ranging from normal to
impaired GLP-1 and Gastrin Inhibitory Peptide (GIP) secretion after
glucola administration during Oral Glucose Tolerance Test (OGTT) in
adult as well as pediatric CF patients with and without diabetes mellitus
[13-15]. It was also shown that GLP-1 and GIP levels were restored
with pancreatic enzyme supplementation [13].

Currently three pilot studies are listed on clinicaltrials.gov to
evaluate the role of sitagliptin and its action to increase insulin secretion
in CF patients with abnormal glucose tolerance as well as for the
prevention of CFRD [16-18]. The results have not yet been published.

Here we describe two interesting cases of use of DPP-4 inhibitors
in a subset of CFRD patients as described in detail below.

Case

Case 1

38 year old male with CF, CFRD and Gastroesophageal Reflux
Disease (GERD) was hospitalized for a CF exacerbation. He was
diagnosed with CFRD only weeks before his hospitalization and prior
to admit he had no unintentional weight loss or GI symptoms and no
history of pancreatitis. He required 2 liters of oxygen at night but did
not require chronic steroids or daytime oxygen and was being evaluated
for lung transplant. For his CFRD, he had been prescribed pre-meal
lispro insulin for blood glucose>150 mg/dl, however he had not started
it prior to admit. His Hemoglobin A1C (A1C) at the time of admission
was 7.4%. Vitals were significant for BMI-30 kg/m?and O, sat-95% on
room air. During his hospital stay, he was treated with intravenous
(IV) and inhaled antibiotics but did not require steroids. His fasting
and premeal blood glucoses were elevated at 180-210 mg/dl, so he
was prescribed pre-meal lispro during his hospital stay, but he refused
insulin therapy. Hence, we prescribed sitagliptin 100 mg oral daily,
after which fasting blood glucoses were in normal range 90-113 mg/dl
and 2 hour postprandial glucose values were consistently less than 180
mg/dl. He was also able to maintain adequate nutritional intake and
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weight without GI side effects. He was discharged on sitagliptin 100 mg
per day. At a 6 months follow up, A1C improved to 5.8% and fasting
blood glucoses were 100-130 mg/dl with 2 hour post prandial blood
glucose was 80-160 mg/dl. Follow up BMI was -27 kg/m? however, this
weight loss was intentional to address his obesity rather than a side
effect of the sitagliptin.

Case 2

53 year old female with CF, CFRD, Crohn’s disease, and reactive
hypoglycemia was hospitalized for a CF exacerbation. On admission,
vitals were significant for BMI -24 kg/m®and O, sat-98% on room
air. Her CFRD was diagnosed two years prior to this hospitalization.
Her predominant symptoms were reactive hypoglycemia rather than
fasting or postprandial hyperglycemia, so she had been treated with
saxagliptin 5 mg oral daily which eliminated her hypoglycemia and
maintained her A1C<6% with premeal blood glucoses of 110-135 mg/
dl. She required correction insulin only when receiving steroids as
treatment for her CF exacerbations. She had moderate lung disease
requiring oral steroids approximately 2-3 times per year. Prior to
admit, she had no unintentional weight loss or GI symptoms with no
history of pancreatitis. During her hospital stay, she was treated with
IV and inhaled antibiotics and did not require steroids. We continued
her saxagliptin during hospital stay, all inpatient fasting blood glucose
values were 89-111 mg/dl and pre-meal glucose was <160 mg/dl. She
was discharged on the saxagliptin 5 mg per day. At 6 month follow up,
A1C was 6.0% with fasting blood glucoses of 98-120 mg/dl. She had no
weight loss or GI side effects and follow up BMI was stable at 25 kg/m?.

Discussion

We describe two patients who responded to DPP-4 inhibitor
monotherapy for treatment of early stage CFRD. Both were able to
maintain appropriate nutritional status and weight along with adequate
blood glucose control without significant side effects.

A combination of factors made them appropriate candidates for
DPP-4 inhibitor therapy. Both patients had not been losing weight
and had normal or elevated BMI at the time of CFRD diagnosis and
at presentation for hospital stay. There was no history of GI symptoms
or pancreatitis, or evidence of exocrine insufficiency at baseline.
Additionally they were both within two years of CFRD diagnosis and
had exacerbations of CF that did not require steroids or enteral or
parenteral nutrition. Admission A1Cs were not significantly elevated
but it is known that A1C can be falsely low in CFRD and cannot be used
as reliable indicator of CFRD severity as sole criterion and should be
combined with blood glucose measurement [8]. Unfortunately we do
not have objective data regarding endogenous insulin production for
either patient, including serum insulin or C-peptide levels. However,
this would be helpful information to obtain in future prospective
studies to determine who may benefit most from this type of therapy.
Additionally, studies evaluating the role of DPP-4 inhibitor therapy for
beta cell preservation will be important.

The natural history of CFRD is to have progressive insulin
deficiency, so DPP-4 inhibitor therapy may not be appropriate for
long-term monotherapy, but for early stage CFRD patients with
mild CF exacerbations not requiring steroids or enteral or parenteral
nutrition. Since potential side effects of DPP-4 inhibitor therapy
could be exacerbate GI upset, pancreatitis or potential weight loss,
it would not be appropriate for those that are already underweight.
It may be most appropriate for those with a normal or elevated
BMI, hyperglycemia<200 mg/dl, and residual endogenous insulin

production. There is controversy whether DPP-4 inhibitors cause
higher rates of pancreatitis or pancreatic cancer, hence those with a
history of pancreatitis or GI symptoms would not be ideal candidates
for this treatment [19]. More recent studies show the risk to be minimal
but this would need to be considered when starting DPP-4 therapy in
this population and would need close monitoring [20].

Current guidelines do not address those patients with CFRD
who have normal or increased BMI, early stage of CFRD, minimal
insulin requirements and no planned steroids or parenteral or enteral
nutrition, or those who will not comply with insulin therapy.

Conclusion

DPP-4 inhibitors may be a useful alternative therapy for a subset of
patients with early stage CFRD. Additional prospective studies need to
be conducted to examine the role of this class of medications in CFRD.
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