Diabetic Ketoacidosis (DKA) Case Study Instructors Guide – 2007

Review DKA Order Set:

· IV Fluids – change to D5 ½ NS at 250 BG

· Review steps 1 and 2 and algorithms for insulin

· Total Daily Dose requirement calculations

Brian is a 54 year old, African American male, 73 kg, admitted to the MICU with diabetic ketoacidosis, and a request to monitor respiratory status.  He has Type 1 Diabetes Mellitus of 35 years duration. After admission to the ICU, he had multiple episodes of emesis.  Brian said he had been vomiting for the past 2 days and admitted to skipping several doses of insulin recently.  He reported that he had been feeling feverish at home and was exhibiting occasional coughing episodes.

Brian’s assessment:

· Pain and cramping throughout abdomen

· Extremely lethargic and difficult to arouse

· Skin dry and warm

· Lungs with occasional crackles; respirations deep and rapid

· Sinus tachycardia

· BP
124/80

· HR
128 bpm

· RR
32/minute

· T
96.3 F (oral)

Labs:

Hgb
14.5 gm/dl
Creatinine
4.9 mg/dl


Hct
58%
BUN
52 mg/dl

Na
126 mmol/L
Glucose
560 mg/dl

K
5.3 mmol/L
A1c
7.8 %

Cl
95 mmol/L



Phos
6.8 mmol/L 

Ca
8.8 mmol/L

ABGs on 50% FM
Urine
PH
7.19
Spec grav
1.015

PaO2
100 mm Hg
Ketones
4+

PaCO2
20 mm Hg
Leukocytes
Few

HCO3
7.5 mmol/L
Glucose
4+

SaO2
98% on 2 L
RBCs
many

Home insulin and medications:

Glargine – 26 units SQ daily and Aspart 8 units SQ with meals

Lipitor


Reglan



Beta Blocker



ASA

1.  Discuss the physiology of DKA.

Insulin deficiency + increase in insulin antagonist hormones (glucagons, cortisol, catecholamines, growth hormone) + increased insulin resistance leads to:

· Less glucose uptake by cells

· Protein catabolism

· Lipolysis (release of free fatty acids)

· Increased lactic acid

· Diuresis

· Ketonemia

· Metabolic acidosis

2.  List the classic signs and symptoms of DKA.

· Polyuria

· Polydipsia

· Vomiting

· Abdominal pain

· Dehydration

· Clouding of sensorial

· Weakness

· Kussmaul’s respirations

· Dry skin

· Weight loss

3.  Discuss the lab values:

Chemistry

Hct – High - dehydration

Na – low; overall body depletion

K – borderline high; due to extracellular shift with H+

Cr/BUN – high; probably due to dehydration though may have underlying renal

insufficiency

A1c – high; would like under 7 minimally and preferably even lower; evidence of 

longer term lack of control

ABGs

PH - acidotic

PaCO2 – low; attempts at respiratory compensation

HCO3 – very low;

Urinalysis

Spec grav – dilute urine

Ketones – high

Glucose – high

Leukocytes – not too remarkable; no UTI as source of infection

RBCs – high;  probably due to diuresing and renal status
4. 
Calculate the anion gap.  Why is it important to follow the anion gap in DKA?

Na – (Cl + HCO3) = 126 – (95 +7.5) = 23.5   Normal gap should not be greater than 12

5.
What are the potential precipitating factors for DKA in general and for Brian specifically?

· Infection – pneumonia, UTI, pancreatitis

· MI

· Gastroenteritis

· Socioeconomic factors – money for insulin, etc.  

· Psychosocial factors – suicide attempt

6.
Utilizing the DKA protocol, how do you initiate insulin management for Brian?

Insulin Bolus 0.15 units x 73 kg = 10.9 units;   10 unit bolus
	Hour of Infusion
	Blood Glucose
	Insulin Infusion Rate
	Glucose Change

	1
	560
	6 units
	

	2
	515
	(change to Alogrithm 2)

12 units
	45

	3
	460
	(change to Algorithm 3)

16 units
	55

	4 
	385
	16 units
	75

	5
	315
	12 units
	70

	6
	245
	Change IVF to D5½ NS

8 units
	70

	7
	175
	4 units
	70

	8
	125
	3 units
	50

	9
	60
	Off x 1 hour
	65

	10
	68
	Off x 1 hour
	8

	11
	100
	(change to Algorithm 2)

0.5 units
	32


7.  Discuss other treatments that would be initiated.

IVF – expansion of intra and extracellular fluid and restoration of renal perfusion. NS 1 to 2 liters first hour (if no heart failure), then replacement fluid dependent on electrolytes and overall fluid status. Switch to D5_NS when BS less than 250. Don’t hydrate too fast (cerebral edema particularly in pediatrics and elderly).  

Electrolytes – 

· K– replacement;  watch for it to drop as give insulin and correct acidosis;  particularly critical if come in hypokalemic;  will need to aggressively treat prior to aggressive insulin infusion. Watch renal status.  If doesn’t improve, don’t overcorrect potassium

· HCO3 – recommend no bicarb with pH > 7.0

· Phosphorus and Magnesium – will replace as needed.  May or may not need as DKA improves.
8. List the potential complications associated with DKA.

· Hypoglycemia




· Hyperglycemia

· Hyperchloremia

· Cerebral edema with mismanagement

Other Tidbits:

· DKA more likely presenting symptom with Type 1 than with Type 2, though not common in either.     

· Mortality with DKA is less than 10 %.  Most of those are children.
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