Pathophysiology
of DKA and HHS

Underlined = clinical signs

Absolute Insulin deficit
(Type | DM: No insulin produced)
(Or: Type Il DM pts under large
stresses that T Insulin demand)
|

Relative Insulin deficit

(inadequate production, insulin resistance, non-

adh

v

No Glucose absorption
into muscle, fat cells

DKA

Diabetic Ketoacidosis

Polyphagia Cells “starved” of glucose trigger T T 1 release of
(hunger) Catabolic hormones: Glucagon, Epinephrine,

Cortisol, GH (“counter-regulatory hormones”)

—

Trying to produce energy via Trying to T blood [glucose],
aIternate{substrates to hopefully T cell glucose
l absorption

(those poor fools!)
Release of Free Fatty Acids /\
from Adipose tissue

l d Protein synthesis, 0 Gluconeogenesis

T_proteolysis T Glycogenolysis
Hydrolysis of Free Fatty Acids (in muscle) (in liver)
in the Liver

N

) Gluconeogenic
substrates for liver

Acetyl Co-A Ketone bodies
Energy for the  (acidic energy molecules:
“starving” cell 4 ECF volume

BOHB, AcAc) formed and
accumulated in the blood

4/\

Ketouria  Metabolic acidosis
(T anion gap: keto-acids —
consuming HCOy)

concentrates ketone
bodies, exacerbates acidosis

-Kussmaul respiration (blowing off
CO2 to try to offset acidosis)

-Vomiting: " electrolyte imbalance’

erence to insulin Tx, stresses T Insulin demand:
infections, food binges, etc)

l

v

d Glucose absorption into muscle, fat cells

Hyperglycemia
(T blood [glucose])

}

Glucosuria
In the kidney: glucose
filtration > reabsorption,
T urine [glucose]

|

Polyuria
Glucose in filtrate promotes

osmotic diuresis: large-volume
urine output, often nocturnal

!

Dehydration
_— (L JVP, orthostatic BP, ™
M resting HR)

:

-Electrolyte imbalance
-J bowel perfusion

(vomiting, abdo pain)
-Polydipsia
(onlyif ptis alert and ,
water is accessible)  ~

-Ketone breath (breathing off ketones)

(not to the point of cell “starvation”!)

Cells still need more energy

Y

7 release of Catabolic hormones:
Glucagon, Epinephrine, Cortisol, GH

!

Trying to T blood [glucose], to
hopefully T cell glucose absorption

/\

) Gluconeogenesis { Protein synthesis,
T Glycogenolysis T proteolysis
(in liver) (in muscle)

Y~

0 Gluconeogenic
substrates for liver

m 4 ECF volume,

red“‘-:ed T ECF osmolarity
H20 intake (hypernatremia, etc)

/\

Renal Insufficiency Neural damage:
(i« renal perfusion,  delirium, lethargy, seizure,

i«GFR) stupor, coma

Polyphagia
(hunger)

HHS

Hyperosmolar
Hyperglycemic
State
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