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Abstract

Acute diabetes-related complications, particularly diabetic ketoacidosis 
(DKA) and hyperglycemic hyperosmolar state (HHS), pose significant 
health risks to youth with diabetes. These complications often occur 
during periods of poor glycemic control or during acute illness, and they 
are associated with high morbidity and mortality if not promptly recognized 
and treated. This article reviews the pathophysiology, risk factors, clinical 
presentation, diagnosis, and management of these acute complications in 
pediatric populations. Special emphasis is placed on prevention strategies, 
including the role of education, early detection, and effective insulin 
management. Understanding these complications is crucial for clinicians 
and caregivers to mitigate the risk of severe outcomes in diabetic youth.
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Description
1. Diabetic ketoacidosis (DKA)

DKA is a medical emergency primarily associated with Type 1 diabetes, 
although it can also occur in youth with Type 2 diabetes under certain 
conditions, such as severe stress or illness. The condition is characterized by 
hyperglycemia, ketonemia, acidosis, and dehydration.

Pathophysiology: DKA results from an absolute or relative insulin deficiency, 
which leads to uncontrolled lipolysis and ketogenesis, causing the 
accumulation of ketones and a drop in blood pH. The hyperglycemia worsens 
as the body attempts to compensate for the lack of insulin by increasing 
glucose production in the liver [3].

Risk factors: Common triggers include infections, insulin omission, and 
new-onset diabetes diagnosis. Adolescents are particularly at risk due to 
inconsistent insulin adherence, illness-related stress, or poor education on 
diabetes management.

Clinical presentation: Symptoms of DKA include polyuria, polydipsia, nausea, 
vomiting, abdominal pain, weakness, fruity-smelling breath, and, in severe 
cases, altered mental status or coma.

Diagnosis: Blood glucose levels above 250 mg/dL, arterial pH below 7.3, 
bicarbonate levels less than 15 mEq/L, and positive urine or serum ketones 
confirm the diagnosis [4].

Management: The primary treatment involves intravenous (IV) fluids, insulin 
administration, and electrolyte replacement, with close monitoring of blood 
glucose and electrolyte levels to correct acidosis and dehydration. The 
management approach must also focus on the underlying cause of DKA to 
prevent recurrence.

2. Hyperglycemic hyperosmolar state (HHS)

HHS is another serious, hyperglycemic emergency, but it is more commonly 
observed in older youth with Type 2 diabetes, especially in the setting of 
insulin resistance and impaired insulin secretion [5].

Pathophysiology: HHS occurs due to insufficient insulin and dehydration, 
leading to extreme hyperglycemia (often above 600 mg/dL), hyperosmolality, 
and dehydration without significant ketosis. Unlike DKA, there is minimal or no 
acidosis in HHS, making it more difficult to diagnose.

Risk factors: HHS is typically triggered by severe illness, infection, 
dehydration, or inadequate insulin therapy. Children with Type 2 diabetes or 
those with poorly managed Type 1 diabetes are at an elevated risk.

Clinical presentation: Symptoms include polyuria, polydipsia, lethargy, 
confusion, and seizures. The absence of ketones and acidosis may make this 
condition harder to differentiate from other forms of hyperglycemia [6,7].

Diagnosis: Blood glucose levels exceeding 600 mg/dL, serum osmolality 
greater than 320 mOsm/kg, and minimal to no ketonuria or acidosis confirm 
the diagnosis.

Management: The management of HHS is similar to that of DKA, focusing 
on fluid replacement, insulin therapy, and correction of electrolytes. Due to 
the high risk of complications, including cerebral edema, HHS patients require 
intensive monitoring.

Discussion
Both DKA and HHS can be prevented through effective management 
strategies. Education is central to prevention, as many cases arise from poor 
adherence to treatment regimens. Inadequate insulin administration, delayed 
response to illness, or lack of understanding of disease signs contribute to 
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Introduction
Type 1 and Type 2 diabetes mellitus (DM) are becoming increasingly common 
in children and adolescents, posing significant health challenges. While 
long-term diabetes management emphasizes glycemic control to prevent 
chronic complications, acute complications like diabetic ketoacidosis (DKA) 
and hyperglycemic hyperosmolar state (HHS) remain major contributors to 
morbidity and mortality in this population. DKA, primarily associated with Type 
1 DM, occurs due to absolute insulin deficiency, resulting in hyperglycemia, 
ketosis, and metabolic acidosis. Conversely, HHS, more common in Type 2 
DM, arises from severe insulin resistance, leading to extreme hyperglycemia 
and dehydration without significant ketosis. Both conditions are precipitated 
by factors such as infection, missed insulin doses, or stress [1].

Recognizing early signs, including fatigue, abdominal pain, nausea, or altered 
mental status, is crucial for timely intervention. Prompt treatment involves 
fluid resuscitation, correction of electrolyte imbalances, and insulin therapy to 
restore metabolic balance. Enhancing awareness among healthcare providers 
and caregivers about these complications is essential for early diagnosis and 
prevention. Comprehensive education, routine monitoring, and individualized 
care plans can mitigate risks and improve outcomes for youth living with 
diabetes. Understanding and addressing these acute events remains vital to 
safeguarding the health and well-being of young patients with DM [2].
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the onset of these complications. Family and patient education regarding 
illness management, sick-day rules, and early recognition of symptoms 
are key components in preventing hospitalizations related to these acute 
complications. Additionally, the increasing prevalence of Type 2 diabetes in 
youth highlights the need for heightened awareness of HHS in this population. 
Preventive measures such as controlling comorbidities (obesity, hypertension) 
and early intervention with insulin therapy are vital to reduce the incidence 
of hyperglycemic crises [8-10]. The role of continuous glucose monitoring 
(CGM) and insulin pumps in managing diabetes in youth has been extensively 
studied. These technologies can provide real-time feedback on glucose 
levels and insulin delivery, potentially preventing dangerous fluctuations and 
facilitating tighter control over blood glucose, thereby reducing the risk of 
acute complications.

Conclusion
Acute diabetes-related complications, including diabetic ketoacidosis (DKA) 
and hyperglycemic hyperosmolar state (HHS), pose significant risks for youth 
with diabetes. Prompt recognition and treatment are vital to prevent severe 
outcomes. Effective prevention strategies emphasize patient education, early 
detection, and consistent diabetes management. Empowering patients and 
families with knowledge about symptom recognition and timely interventions 
can reduce the incidence of these life-threatening conditions. Advances in 
diabetes technologies, such as continuous glucose monitoring (CGM) and 
automated insulin delivery systems, are transforming glucose control and 
aiding in complication prevention. These tools offer real-time insights and 
improve treatment adherence, minimizing risks associated with glycemic 
variability. Continued research and clinical innovations aim to further alleviate 
the burden of acute complications, ensuring better health outcomes for the 
pediatric diabetic population and enhancing their quality of life.
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