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Objectives

At the end of this module, the participant should be able to:

* Describe how ketones occur in diabetes and treatments used to reduce
ketones

 Utilize a sick day action plan to reduce ketones

» Recognize diabetic ketoacidosis (DKA) and demonstrate treatment needed
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What Are Ketones?

Organic compounds produced from breakdown of fat
Used by cells as fuel when glucose is not available
In diabetes, KETONES = NOT ENOUGH INSULIN

High blood levels of ketones cause: 4, e
« Abdominal pain
« Nausea and vomiting
» Diabetic ketoacidosis (DKA)
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What Causes Ketones?

* Not enough insulin
« Missed doses
 Ineffective insulin (overheated, frozen, or expired)
« Pump malfunction

e Stress
* Infection
« Dehydration
« Starvation

* In diabetes, both things are present, but one may be predominate:
« if camper had no insulin doses in 24 hours, he/she would need little additional stress to have high ketones
« if a camper has influenza, he/she could experience DKA at lower blood glucose levels than normal
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Does High Blood Glucose Cause Ketones?

Short answer: NO

Lack of insulin typically causes both high blood glucose and ketones

During illness with vomiting/not eating, camper can have LOWER blood glucose and
ketones

Overeating will cause high blood glucose, but may NOT cause ketones
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When to Check for Ketones?

Check for KETONES:

* If blood glucose is over 300 mg/dL OR per camp
protocol OR per camper’s sick day action plan

With any episode of vomiting

!
[ ]

Any missed insulin dose

Any time camper “feels sick”

Check when sick, even if blood glucose is low
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Testing Urine Ketones

1. Remove one new urine ketone test strip from bottle

Have camper urinate directly onto end of test strip OR urinate into a clean container
and dip the test strip into the urine

3. Wait for the amount of time listed on the back of the ketone strip bottle (15-60 seconds
depending on the brand)

4. Compare the color change on the test strip to the colors pictured on the ketone strip
bottle to get results

5. If ketones are present, action should be taken
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Ketone Strip Storage

« Store in a dry place

« Avoid extreme temperatures
« Keep in original container

« Containers are good for 6
months after opening or by
expiration date
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Blood Ketone Meters

« Ketones may be checked by fingerstick with NovaMax
or Precision Xtra meters

 Different strips are used for ketone checks than blood
glucose checks

» Beta hydroxybutyrate (most prevalent ketone) is what
IS measured

Interpretation of Blood Ketone Values

Negative = Less than 0.6 mmol/L

// Trace/Small = 0.6 - 1.5 mmol/L

Moderate to Large Ketones= 1.5-3 mmol/L

Immediate Medical Attention Required = Greater Than 3.0 mmol/L
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Treating Trace/Small Ketones

Drink water!

* Drink 1 oz. per year of age, every hour

« Example: A 9-year-old should drink 9
E oz. of water every hour

Keep checking ketones

« Keep checking with each urination until
you have two negative tests in a row or
blood ketones are checked each hour
until less than 0.6 mmol/L.
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Treating Moderate/Large Ketones

Always keep
a full water

bottle at
camp!

Drink water, 1 ounce per year of age per hour and
keep checking until two negative or under 0.6 mmol/L

Use sick day action plan to give extra insulin (next two
slides)

If camper has a pump, insulin should be administered
via subcutaneous injection until urine ketones are
below small or blood ketones < 0.6 mmol/L

If camper has a pump, pump site should be changed

No strenuous activity until urine ketones are below
moderate or blood ketones are < 1.0 mmol/L
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Sick Day Action Plan - Camper on a Pump
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Diabetic Ketoacidosis (DKA)

What is DKA?

» Ketone production severe enough to
cause low blood pH (acidosis)

+ Life-threatening complication of type 1
diabetes

What are symptoms of DKA?
* Vomiting and abdominal pain
« Heavy/rapid breathing
« Cool extremities/dehydration
« Confusion/altered mental status

American
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. Association.

How is DKA treated?

« |V fluids and IV insulin
« Hospital monitoring (often ICU)

Complications of DKA
« Electrolyte disturbances and
cerebral edema
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Summary

* In people with diabetes, insulin
deficiency and increased stress lead
to production of ketones

« Campers should have a sick day action
plan outlining fluid and insulin
administration to treat ketones

* Vomiting, heavy breathing, and
abdominal pain may indicate the
presence of DKA, a serious
metabolic disturbance that requires
urgent medical treatment
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Assessment

1. Several campers in a cabin have a virus with vomiting, including a camper with diabetes.
What is the best approach?

A. Reduce insulin to avoid hypoglycemia
B. Check blood glucose and ketones and use sick day plan
C. Check blood glucose only since you know why there is vomiting

D. Keep camper NPO until no vomiting for 4 hours

2. A camper has a blood glucose of 345 before lunch. She tells you she forgot to give her
breakfast bolus dose through her pump. She should:

A. Add her breakfast dose to her calculated lunch dose
B. Not eat lunch

C. Check ketones

D. Take lunch dose through pump
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Assessment

3. A 10-year-old camper with diabetes and a pump vomits before breakfast. He tells you the pump site was all the way out when he
woke up. His blood glucose is 221. He should:

A. Put in a new site and give an insulin bolus immediately
B. Drink 10 oz. of water immediately
C. Dose with insulin after breakfast in case he vomits again

D. Check ketones and use sick day plan

4. A 14-year-old camper comes back from a 2-day overnight. She has vomited twice this afternoon and cannot remember whether
she took her Lantus (glargine) last night. She took Humalog (lispro) at breakfast but not lunch since she was feeling sick and
didn’t eat. She has abdominal pain and her breathing seems deeper than normal. She should:

A. Be taken to the nearest hospital
B. Lie down and rest for an hour
C. Drink 14 oz. of water per hour

D. Drink soda to settle her stomach
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