ENDOCRINOLOGY

Effect of Dopamine Agonist Treatment on Glycemic
Control in Patients with Lipodystrophy

ABSTRACT

Lipodystrophies involve the loss of subcutaneous adipose tissue, resulting in severe metabolic
issues such as insulin resistance and challenging diabetes management. This case series aims to
assess bromocriptine treatment response in lipodystrophy patients, offering insights into its antidi-
abetic effects. This retrospective analysis focused on four female lipodystrophy patients with poor
glycemic control who were undergoing bromocriptine treatment. Statistical analysis used non-
parametric tests. Metabolic parameters were assessed before and 3 months post-bromocriptine
treatment, revealing a modest reduction in median daily insulin dose and decreased hemoglobin
Alc and fasting glucose levels. Body weight remained constant, while triglyceride levels increased.
Dopamine receptor expression in pancreatic 3-cells and adipocytes suggests a direct impact on
glucose homeostasis. While this case series hints at bromocriptine’s positive influence on glycemic
control and insulin requirements in lipodystrophy patients, larger studies are essential for estab-
lishing efficacy and safety.
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Introduction

Lipodystrophies are congenital or acquired conditions characterized by the absence
or loss of subcutaneous adipose tissue in a generalized or partial distribution. The dys-
trophy of subcutaneous adipose tissue results in severe metabolic complications and
specific clinical findings such as severe insulin resistance, difficult glycemic control, and
hypertriglyceridemia.’

Leptin replacement therapy has shown promise in ameliorating metabolic abnormalities
in patients with lipodystrophy.? Metformin and thiazolidinediones have demonstrated
some efficacy in treating hyperglycemia and hyperlipidemia in patients with lipodystro-
phy.>* Despite metformin being the preferred first-line agent for treating insulin resis-
tance in lipodystrophy, patients usually require high insulin doses for adequate glycemic
control.

The dopamine agonists, bromocriptine and cabergoline, have long been used to treat pro-
lactinoma.® Studies have demonstrated that bromocriptine treatment reduces glycated
hemoglobin Alc (HbA1c), fasting plasma glucose, and body weight in patients with type 2
diabetes mellitus (T2DM), leading to its approval by the Food and Drug Administration for
T2DM treatment since 2009.57 The putative mechanisms of action of bromocriptine on glu-
cose metabolism include decreasing prolactin secretion, indirectly increasing the activity of
key melanocortin receptors in the central nervous system, and improving/restoring circadian
rhythms.2® Moreover, studies have demonstrated that beta cells express type 2 dopamine
receptors (D2R), and bromocriptine decreases central sympathetic activity. Therefore, regu-
lating pancreatic circadian rhythm and decreasing hepatic glucose production may be the
key mechanism of action of bromocriptine.’®"

Given the severe metabolic complications caused by leptin deficiency in lipodystrophy, it is
crucial to explore new therapeutic options for managing diabetic complications aggravated
by hyperglycemia. This case series aims to evaluate the response to bromocriptine treatment
in lipodystrophy patients and present new insights into the anti-diabetic effects of this treat-
ment in the literature.
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Materials and Methods

We conducted a retrospective cohort study of patients diagnosed
with lipodystrophy receiving treatment at our clinic. We analyzed
the records of patients undergoing bromocriptine treatment. Four
female patients on bromocriptine based on poor glycemic control
were identified. Patients were administered bromocriptine at a dose
of 1 x 1.25 mg/day for the first week, followed by 1 x 2.5 mg/day. The
drug was taken within the first 2 hours after waking up.

This case series was approved by the Ege University Faculty of
Medicine Ethics Committee with the decision dated June 13, 2023,
and numbered 23-6T/5. Verbal and written informed consent was
obtained from the patients who agreed to take part in the study.

Results

In total, the results of 4 patients were evaluated. The median age
of the patients was 54 years, the youngest being 48 years old and

Simsir et al. Bromocriptine in Insulin Resistance

the oldest 72 years old. All patients (100%) were female. Regarding
lipodystrophy subtypes, 2 (50%) patients had congenital general-
ized lipodystrophy, and the other 2 (50%) patients had familial par-
tial lipodystrophy. Parental consanguinity was present in 2 (50%) of
the patients. Three patients (75%) had pancreatitis in their medical
history, and 1 patient (25%) underwent plasmapheresis. All patients
(100%) received combined therapy with insulin, metformin, thia-
zolidinedione, and sodium-glucose co-transporter 2 inhibitor ther-
apy. No patient was using dipeptidyl peptidase-4 (DPP-4) inhibitor.
One patient was taking statins, and 3 patients were using fibrates.
Additionally, 1 patient was on angiotensin-converting enzyme inhib-
itor therapy (Table 1).

Table 2 presents the evaluation of metabolic parameters before and
3 months after bromocriptine treatment. One patient had elevated
transaminases after bromocriptine treatment, while the transami-
nases of the other 3 patients remained unchanged.

Table 1. Baseline Characteristics of Patients

Patient #1 Patient #2 Patient #3 Patient #4

Age (years) 30 19 70 21
Gender Female Female Female Female
Lipodystrophy subtype CGL CGL FPLD FPLD
Consanguinity Yes Yes None None
Pancreatitis Yes None Yes Yes
Plasmapheresis Yes None None None
Insulin use Yes Yes Yes Yes
Metformin use Yes Yes Yes Yes
Thiazolidinedione use Yes Yes Yes Yes
SGLT2inhibitor use Yes Yes Yes Yes
DPP-4 inhibitor use None None None None
Statin use Yes None None None
Fibrate use Yes Yes None Yes
ACE inhibitor use Yes None None None

ACE, angiotensin converting enzyme; CGL, congenital generalized lipodystrophy; DPP-4, dipeptidyl peptidase-4; FPLD, familial partial lipodystrophy;

SGLT2, sodium-glucose co-transporter 2.

Table 2. Metabolic Parameters Before and 3 Months After Bromocriptine Treatment

Patient #1 Patient #2 Patient #3 Patient #4
Variable Before After Before After Before After Before After
Daily total insulin dose (IU) 26 26 8 14 66 54 142 112
HbAlc (%) 9.2 7.5 10.4 69 8.3 73 11.0 7.8
Fasting plasma glucose (mg/dL) 129 133 308 m 104 91 376 123
Weight (kg) 50 51.8 48 46.7 72 65.5 58 58.2
TG (mg/dL) 221 267 1143 950 83 68 204 312
Total-C (mg/dL) 171 150 359 186 127 121 206 222
HDL-C (mg/dL) 31 33 17 18 35 33 31 40
Non-HDL-C (mg/dL) 140 17 342 168 92 88 175 182
eGFR (mL/min/1.73 m?) 91 96 148 142 74 82 137 135
Spot urine albumin/creatinine ratio (mg/g) 30691 3343.0 120 641 7 31 ) 9.7
AST (U/L) 13 12 27 31 26 23 12 530
ALT (U/L) 1 16 32 43 15 14 23 795
PRL (pg/L) 16.63 4.49 612 0.05 12.79 0.62 31.25 1297

ALT, alanine aminotransferase; AST, aspartate aminotransferase; C, cholesterol; eGFR, estimated glomerular filtration rate; HbAlc, hemoglobin Alc;

HDL, high-density lipoprotein; PRL, prolactin; TG, triglyceride.
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Discussion

The understanding of brain insulin resistance emerged as the patho-
physiology of diabetes expanded from the “ominous triumvirate” in
1987 to the “ominous octet” in 2009.">'* Early morning hypothalamic
dopamine levels are decreased in diabetic patients, which in turn
increases central sympathetic activity; therefore, hepatic glucose
production, lipolysis (increase in free fatty acid level), and lipogen-
esis (increase in TG level) increase, and dopamine levels are restored
with early morning bromocriptine administration. Moreover, stud-
ies have demonstrated that activation of D2R in adipocytes leads to
upregulation of leptin and IL-6 and may have a tissue-specific pro-
inflammatory effect.' These observations led us to evaluate the effi-
cacy and safety of bromocriptine in lipodystrophy.

In this cohort, we evaluated the response to bromocriptine treat-
ment in a small group of lipodystrophy patients with poor glycemic
control. Although the results did not reach statistical significance,
notable trends were observed in several metabolic parameters. The
median daily total insulin dose showed a slight reduction after bro-
mocriptine treatment, suggesting a potential beneficial effect on
insulin requirements. HbA1c and glucose levels also improved, indi-
cating improved glycemic control, which further supports the poten-
tial of bromocriptine in managing hyperglycemia. However, it is
important to note that these findings did not reach statistical signifi-
cance, possibly due to the lack of clusters for analysis caused by the
small sample size. In addition, the absence of a significant change in
body weight after bromocriptine treatment may be due to the short
time interval of the case series. However, it is necessary to evaluate
whether there is a change in fat distribution rather than weight loss
in this group, which was one of the limitations of our case series.

While the number of cases to support our findings is insufficient,
these findings suggest that modulating dopamine activity in the
brain may have a beneficial effect on metabolic parameters, includ-
ing glycemic control."”

The most commonly reported adverse events associated with bro-
mocriptine in clinical trials have included nausea, vomiting, dizziness,
headache, somnolence, and fatigue. Still, these effects have been pri-
marily transient and have resolved within days of dosage decreases
or discontinuation of the drug. No side effects other than mild dizzi-
ness were reported in the patient files.

It is essential to acknowledge the limitations of this case series
presentation, which includes only four cases, due to its small sam-
ple size, retrospective design, and the absence of a control group.
Therefore, to draw definitive conclusions and establish the efficacy
of bromocriptine in lipodystrophy-related insulin-resistant diabetes,
larger randomized and prospective studies with well-defined patient
cohorts are warranted.

In conclusion, our preliminary findings suggest that bromocriptine
treatment in patients with lipodystrophy may have a potential posi-
tive impact on glycemic control and insulin requirements. However,
the limited sample size and absence of statistical significance call for
further research. Such investigations will provide valuable insights
for developing new strategies to improve metabolic outcomes in this
challenging patient population.
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