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Steroid-Induced Hyperglycemia Successfully Treated With
Once-Weekly Dulaglutide in an OIld Patient With Type 2
Diabetes
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Abstract

Glucocorticoids induce hyperglycemia in case of pancreatic a- and
B-cell dysfunction. Glucagon-like peptide-1 receptor agonists (GLP-
1RA) may prevent steroid-induced hyperglycemia by improving
hyperglucagonemia and insulin secretion. An 85-year-old man was
treated with oral prednisolone for chronic hypersensitivity pneumoni-
tis, and his glycemic control deteriorated after the initiation of steroid
therapy. After the administration of dulaglutide injection, his glycemic
control was improved and we could discontinue insulin therapy. Both
fasting and postprandial plasma glucagon levels were significantly
suppressed by a GLP-1RA, dulaglutide. GLP-1RAs therapy may be
a useful strategy for the treatment of steroid-induced hyperglycemia.
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Introduction

Glucocorticoids induce hyperglycemia in case of a- and p-cell
dysfunction, insulin resistance, and decreased glucose uptake
in skeletal muscle [1, 2]. Van Raalte et al [3] have reported that
the glucagon-like peptide-1 receptor agonist (GLP-1RA), ex-
enatide, prevents oral prednisolone-induced hyperglycemia by
improving hyperglucagonemia and insulin secretion in healthy
men. Ohashi et al [4] have also shown that a dipeptidyl pepti-
dase-4 (DPP-4) inhibitor improves steroid-induced hypergly-
cemia by decreasing plasma glucagon levels in patients with
chronic kidney disease. DPP-4 inhibitors may be safe and ef-
fective for steroid-induced hyperglycemia [5]. However, the
effect of GLP-1RAs on steroid-induced hyperglycemia in pa-
tients with diabetes is not yet fully investigated. We have re-
ported a case of patients with type 2 diabetes whose glycemic
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control was improved due to reduction in glucagon levels by
the administration of once-weekly GLP-1RA, dulaglutide [6].
Here we report a case of steroid-induced hyperglycemia suc-
cessfully treated with dulaglutide.

Case Report

An 85-year-old man admitted to our hospital presented with
dyspnea. His height and weight were 150.5 cm and 52.5 kg,
respectively. He was diagnosed as having chronic hypersen-
sitivity pneumonitis, and treatment with 25 mg of oral pred-
nisolone was started. He also suffered from untreated type 2
diabetes and chronic kidney failure. His plasma glucose and
hemoglobin Alc levels were 117 mg/dL and 7.0%, respec-
tively, on admission. His serum creatinine levels were elevat-
ed to 2.24 mg/dL, and his estimated glomerular filtration rate
was decreased to 22.4 mL/min/1.73 m?. Diet therapy (1,400
kcal/day; 62% carbohydrate, 12% protein, and 26% fat) was
commenced; however, glycemic control deteriorated after the
initiation of steroid therapy. We started insulin therapy us-
ing human insulin. As a result of using 6, 12, and 10 units of
insulin before breakfast, lunch, and dinner, respectively, his
blood glucose levels were 120 - 180 mg/dL. We measured his
plasma glucose, serum C-peptide (E-test TOSOH II; Tosoh,
Tokyo, Japan), and plasma glucagon (Glucagon ELISA; Cos-
mic, Tokyo, Japan) [7] levels before and 2 h after breakfast to
investigate the role of a- and B- cells (Fig. 1a). The dosage of
prednisolone was reduced to 15 mg/day due to the improve-
ment of chronic hypersensitivity pneumonitis. Although his
glycemic control was stable, insulin self-injections were dis-
continued because of cognitive decline. Therefore, we added
a once-weekly dulaglutide injection and mitiglinide to the
insulin therapy. After the administration of dulaglutide injec-
tion, the total insulin dosage was significantly decreased from
22 units/day to 9 units/day. We added mitiglinide 2 days after
dulaglutide administration, and the insulin dosage was even-
tually tapered to O unit. His blood glucose levels were 80 - 200
mg/dL when he was using 0.75 mg/week of dulaglutide and
20 mg/day of mitiglinide. He did not experience any adverse
effects such as nausea and loss of appetite during hospitali-
zation. We remeasured his plasma glucose, serum C-peptide,
and plasma glucagon levels before discharge (Fig. 1b). Both
fasting and postprandial plasma glucagon levels were re-
duced, and steroid-induced hyperglycemia was significantly
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Figure 1. (a) Fasting and 2 h postprandial levels of glucose, C-peptide, and glucagon during insulin therapy. (b) Fasting and 2 h
postprandial levels of glucose, C-peptide, and glucagon after switching from insulin to dulaglutide.

ameliorated.

Discussion

GLP-1RAs suppress glucagon secretion, promotes insulin se-
cretion and glucose uptake in muscle, while counteracting the
unfavorable effect of glucocorticoids on glucose metabolism
[8]. The half-life of dulaglutide is approximately 90 h in healthy
subjects [9], which may also contribute to the improvement of
glycemic control in patients treated with oral steroids. Although
the dose reduction of prednisolone and improvement of pneu-
monitis may also have an impact on glycemic control, it is nota-
ble that this case shows successful withdrawal of insulin thera-
py by the administration of dulaglutide. Since serum C-reactive
protein levels were decreased to within the normal range when
we performed the first measurement of C-peptide and glucagon
levels, inflammation was not associated with glycemic control.
Steroid-induced hyperglycemia may be ameliorated by the sup-
pression of glucagon secretion. Whether a GLP-1RA is suitable
for this patient is up for debate. In general, GLP-1RAs are used
in obese patients with type 2 diabetes. Insulin therapy should be
continued to safely maintain optimal glycemic control in non-
obese patients with renal impairment. However, considering
that he suffered from dementia, the administration of a once-
weekly dulaglutide injection may be a useful option. To our
knowledge, this is the first report of a patient with type 2 dia-
betes being successfully treated for steroid-induced hypergly-
cemia using dulaglutide. GLP-1RA therapy should be explored
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as a potential strategy for the treatment of steroid-induced hy-
perglycemia. To elucidate the underlying mechanism, further
research will be required.
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