How DKA develops

The biological cascade — in plain language

Based on Wolfsdorf, Glaser, and Sperling

STEP 1
Insulin supply does not meet the body's demand

Complete insulin absence Insufficient insulin
Missed doses, pump failure, or Tllness, stress, infection raise demand
new diagnosis Kinked cannula, site leakage reduces supply
STEP 2

The body declares an emergency
Four stress hormones surge simultaneously

These hormones exist to help the body survive. Without sufficient insulin to balance them, they accelerate the crisis.

t Glucagon t Cortisol 1 Catecholamines 1 Growth hormone

Signals liver to Raises insulin resistance; Adrenaline-type Further raises

release glucose drives liver gluconeogenesis stress response blood sugar
STEP 3

Four processes fire at the same time

1 Fat breakdown | Glucose uptake 1 Protein breakdown 1 Stored glucose
Body burns fat for Insulin-dependent tissues Muscle and tissue Liver dumps stored
fuel. Fatty acids (muscle, fat) can't absorb break down to glycogen into
flood the bloodstream. glucose without insulin. make new glucose. the bloodstream.
STEP 4

Two dangerous chains develop in parallel

Fatty acids flood the liver Blood glucose rises sharply
Driven by decreased uptake,
gluconeogenesis, and glycogenolysis

l |

Alkali reserve depletes

Liver converts them to ketones (ketogenesis)

) X Glucose spills into urine
The body's pH buffering system gets used up
Kidneys try to clear excess glucose (glucosuria)

| |

Bloodibecomesiacidic ‘Water and electrolytes lost
Driven by ketoacid accumulation (ketoacidosis) Glucose pulls fluid out through osmosis
STEP 5
Severe dehydration Blood thickens
Both chains arrive here. Decreased fluid intake worsens it. (hyperosmolarity)
STEP 6
Kidneys begin to fail

Acidic blood + dehydration + thickened blood overwhelm renal function

What this feels like as it progresses
The body signals distress long before the crisis is complete
Progression varies — these are not fixed timelines

Early (typically hours 0—4)

Elevated glucose readings. Thirst. Frequent urination. Fatigue.

Middle (typically hours 4—10)

Nausea. Abdominal pain. Headache. Fruity breath (ketones). Increasing discomfort.

Late (typically 10+ hours)

Vomiting. Confusion. Extreme weakness. Medical emergency.

The key insight from this cascade
Every step takes time. Every step produces symptoms.

Source: Wolfsdorf, Glaser, and Sperling — ISPAD Clinical Practice Consensus Guidelines on DKA Management
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