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Abstract

Noninsulin medications have become an important part of the management
of diabetes in children and adolescents, particularly those with Type 2
diabetes and insulin resistance. This article reviews the use of noninsulin
medications in the hospitalized pediatric population, emphasizing their
safety, efficacy, and role in glucose control. We discuss various classes
of noninsulin diabetes medications, such as oral antihyperglycemics,
glucagon-like peptide-1 receptor agonists (GLP-1RAs), and SGLT-2
inhibitors, along with their indications, clinical benefits, and challenges
in the inpatient setting. The article also highlights considerations for
appropriate medication selection, potential side effects, and monitoring
requirements for hospitalized children and adolescents with diabetes.
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Introduction

Diabetes mellitus in children and adolescents, particularly Type 2 diabetes,
has seen an alarming rise globally due to the increasing prevalence of obesity
and insulin resistance. While insulin remains the cornerstone of treatment
for Type 1 diabetes, a growing population of pediatric patients with Type 2
diabetes has necessitated the use of noninsulin medications. These drugs
are typically administered in outpatient settings but may also be appropriate
for hospitalized patients, depending on the clinical scenario. Noninsulin
diabetes medications in hospitalized children and adolescents require
careful consideration of factors such as comorbidities, disease progression,
and potential interactions with other medications. This article explores the
current literature on the use of noninsulin therapies in the inpatient pediatric
population, aiming to inform clinical decisions regarding their implementation

1.
Description

The main classes of noninsulin diabetes medications used in pediatric patients
are essential for managing Type-2 diabetes and improving glycemic control.
These medications work through various mechanisms and are tailored to
individual patient needs.

Metformin

As the first-line treatment for Type 2 diabetes, metformin remains the most
widely used oral antihyperglycemic drug. It works by reducing hepatic glucose
production and improving insulin sensitivity, which helps lower blood glucose
levels. Metformin is considered safe for use in children and adolescents,
particularly in those with obesity and insulin resistance. It is generally well-
tolerated but can sometimes cause gastrointestinal side effects, such as
nausea or diarrhea [2].

Sulfonylureas

Sulfonylureas, such as glibenclamide and glyburide, stimulate the pancreas to
release more insulin. While their use has decreased in pediatric populations
due to concerns about hypoglycemia and long-term efficacy, sulfonylureas
may still be considered for patients who do not respond adequately to
metformin. These drugs are generally effective in managing blood sugar but
need to be used cautiously in children due to the risk of low blood sugar.

GLP-1 receptor agonists (GLP-1 RAs)

GLP-1 RAs like liraglutide and semaglutide mimic the actions of the glucagon-
like peptide-1 hormone, enhancing insulin secretion, inhibiting glucagon
release, and slowing gastric emptying. These drugs are increasingly being
used in adolescents with Type 2 diabetes, particularly in outpatient settings.
They not only improve glycemic control but may also promote weight loss,
which is a beneficial outcome in managing pediatric obesity-related diabetes

[3].
SGLT-2 inhibitors

Sodium-glucose cotransporter-2 (SGLT-2) inhibitors, such as empagliflozin
and dapagliflozin, work by preventing glucose reabsorption in the kidneys,
leading to lower blood glucose levels. These agents are being explored in
pediatric patients with Type 2 diabetes but are still under investigation for
safety and efficacy in children. While they have shown promise in adults,
concerns about the risk of dehydration and urinary tract infections in children
necessitate further research.

Insulin sensitizers

Thiazolidinediones (TZDs), such as pioglitazone, are used less frequently
in children but may be considered in cases of severe insulin resistance.
These drugs increase insulin sensitivity by targeting the adipose tissue,
liver, and muscle, but their use is limited by concerns over side effects like
weight gain and fluid retention. Each of these drug classes offers unique
mechanisms of action, benefits, and potential risks. In the inpatient setting,
the choice of medication depends on the patient's specific clinical needs,
including the severity of hyperglycemia, insulin resistance, and the need for
weight management. Carefully selecting the most appropriate medication is
crucial to managing pediatric Type 2 diabetes and ensuring long-term health
outcomes [4-6].

Results

In studies evaluating the use of noninsulin therapies in hospitalized children,
medications like metformin and GLP-1 RAs have been found to improve
glycemic control while being generally well-tolerated. Metformin, in particular,
has demonstrated efficacy in lowering fasting blood glucose levels and
reducing hemoglobin Alc, evenin the hospital setting. GLP-1 receptor agonists
have shown promising results in reducing HbA1c and supporting weight loss,
especially in patients with Type 2 diabetes and obesity. SGLT-2 inhibitors
have been linked with improved glucose control, although concerns remain
regarding their safety profile in pediatric patients, particularly in the context
of dehydration and Potential Diabetic Ketoacidosis (DKA). Sulfonylureas,
while effective in increasing insulin secretion, have been associated with a
higher risk of hypoglycemia, making them less ideal for hospitalized children,
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particularly in those with fluctuating insulin needs [7,8].

Discussion

The use of noninsulin diabetes medications in hospitalized children and
adolescents presents both opportunities and challenges. On the positive
side, drugs like metformin and GLP-1 RAs offer noninsulin-based alternatives
that can help control hyperglycemia and reduce the need for intensive insulin
therapy. This is especially relevant in cases of insulin resistance, which is
often seen in Type 2 diabetes and obesity. However, the inpatient environment
introduces unique challenges, including the need for close monitoring of renal
function, the potential for drug interactions, and the risk of adverse effects
such as gastrointestinal disturbances and electrolyte imbalances [9].

In particular, GLP-1 receptor agonists and SGLT-2 inhibitors require careful
consideration of kidney function due to the risk of dehydration, electrolyte
imbalance, and diabetic ketoacidosis. These medications may be more
suited to stable, well-hydrated patients who are unlikely to experience
acute changes in their clinical status. Additionally, while these drugs show
promise in improving glycemic control, their role in the acute management
of hyperglycemia, particularly during periods of illness or stress, requires
further investigation. Metformin remains the first-line noninsulin medication
for pediatric patients with Type 2 diabetes and insulin resistance. Its well-
established safety profile, efficacy, and minimal side effects make it a
suitable option for many hospitalized patients. However, patients with renal
impairment or severe dehydration should avoid it due to the risk of lactic
acidosis [10].

Conclusion

Noninsulin medications offer a promising adjunct to insulin therapy in
hospitalized children and adolescents, particularly for those with Type 2
diabetes or insulin resistance. Medications like metformin, GLP-1 receptor
agonists, and SGLT-2 inhibitors can provide effective alternatives to insulin,
improve glucose control, and help manage obesity. However, these therapies
require careful consideration of patient-specific factors, including renal
function, risk of hypoglycemia, and potential side effects. Further research
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is needed to better understand the safety and efficacy of noninsulin diabetes
medications in the pediatric inpatient setting.
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