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Simulation Scenario:
In text Chapter 24. Endocrine Disorders
Diabetic Ketoacidosis

Scenario Objectives

During the scenario, the health care professional (HCP) will be able to

II.

1. Recognize the patient in diabetic ketoacidosis (DKA) and initiate
appropriate therapy.

2. Perform a comprehensive history and physical examination.

3. Identify pertinent differential diagnoses.

4. Outline the plan of care, including diagnostic studies, therapeutic

management, and consultation.

5. Perform serial physical examinations to assess for management

effectiveness or illness progression.

6. Effectively communicate a plan of care to the patient, family, and

interprofessional health care team.

Simulation Milieu

An adolescent arrives by car to the emergency department.

I1I.

Simulator, Equipment, and Participant Requirements
1. Simulation center setup
e Pediatric emergency department
2. Manikin setup
e Adult simulator
3. Equipment
e Cardiorespiratory monitor and blood pressure equipment
e Pulse oximetry
e Emergency bedside equipment
o Oxygen
o Self-inflating bag
o Face mask
o Suction equipment
e Isolation equipment
o Hand sanitizer
o Gloves
e Medications
o Normal saline (NS) infusion
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o Insulin infusion
o Intravenous (IV) infusions per institutional protocol
e Peripheral IV catheter insertion supplies
e IV equipment: tubing, pump
e Venipuncture supplies for laboratory analysis
e Urinalysis supplies
4. Participants
e HCP team
e Patient’s family

IV.  Expected Duration of Simulation Exercise
30 minutes

V. Description of the Scenario

A 15-year-old male with a history of insulin-dependent diabetes mellitus (IDDM,;
type 1) presents to the emergency department with complaints of high blood
sugar, excessive thirst, nausea, and vomiting. He tells the HCP team that he
spent the weekend at a friend’s house and did not take his Lantus or Novolog
insulin for the past 2 days.

VI.  Primary Survey: Objective Data

Minutes 0-5

A tired-looking adolescent male lying on the examination table opens his eyes to
voice and responds to questions. The HCP introduces himself or herself to the
patient and family and begins to perform a general assessment. The patient’s
weight is 60 kg.

Airway
Nasopharynx and oropharynx are patent, with no signs of obstruction.

Breathing

RR 27; deep respirations with a fruity odor. Chest wall symmetrical with equal
rise and fall, bilateral breath sounds clear in all lung fields. Oxygen saturation
98% on room air.

Circulation
HR 109 bpm; no murmurs, rubs, or gallops. Hyperdynamic precordium. BP 95/63

mmHg. Bilateral radial, femoral, and dorsalis pedis pulses +2; capillary refill time

2
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(CRT) 2 seconds; skin warm, and dry. Dry mucous membranes with cracked lips
and poor skin turgor.

Disability

Glasgow Coma Scale (GCS) 14 (eye: 3; verbal: 5; movement: 6) with pupils
equally round and briskly reactive to light (PERRL) 3 mm to 1 mm and cranial
nerves II-XII grossly intact.

Exposure
Oral temperature 37°C (98°F). No rashes or lesions.

Elicit AMPLE History
A: allergies; M: medications; P: past medical history; L: last meal; E: events
leading to presentation
A: No allergies
M: Lantus (insulin glargine) 25 units subcutaneously every bedtime and
Novolog (insulin aspart) sliding scale
P: Two previous hospitalizations in the pediatric intensive care unit (PICU)
for DKA at (1) age 10 years and (2) 1 year ago
L: This morning
E: On the evening prior to presentation, the patient reports having a headache
unrelieved by acetaminophen. This morning he reports polydypsia,
nausea, and nonbloody nonbilious vomiting x 2. After emesis, his home
glucometer read “high.” States he forgot to take his insulin for the past 2
days.

Or Elicit CTAMPEDS History

C: chief complaint; I: immunizations/infectious exposures; A: allergies; M:
medications or over-the-counter products; P: past medical history/caregiver
perception; E: events surrounding illness/injury; D: diet/diapers — last output of
urine and stool; S: symptoms associated with the illness/injury

Expected Impression/Differential Diagnosis

1. Diabetic ketoacidosis

2. Dehydration

3. Gastroenteritis

4. Hyperosmolar, hyperglycemic, nonketotic state
5. Alcoholic ketoacidosis, intoxication
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6. Ingestion
7. IDDM with poor adherence to medication regimen

Expected Plan/Transition

Minutes 5-10

The HCP should recognize the patient is in DKA, state the most pertinent
differential diagnoses, and determine that the DKA is most likely due to a lack of
insulin.

Diagnostic Studies

e Rapid bedside glucose

e Metabolic panel (electrolytes, creatinine, BUN, calcium, magnesium,
phosphate), blood gas (pH), serum osmolality, ketones, hemoglobin A1,
acetone (serum B-hydroxybutyrate)

e Urinalysis, ketones, glucose

e Complete blood count (CBC) with differential, and pertinent cultures
(blood, urine, viral, throat)

Therapeutic Management
e Placement of IV catheter
e Normal saline infusion (10-20 mL/kg) is administered over 20 minutes to
1 hour

Past Medical History (PMH)
Chronic Medical Problems
Diagnosed with IDDM at age 10 years

Surgeries
None

Immunizations
Up-to-date

Travel
None recently

Nutrition
1 unit of insulin aspart per 15 grams of carbohydrates
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Social History

The patient is a freshman in high school and is a “C” student. He lives with his
mother, father, and 10-year-old sister. He admits to using alcohol and smoking
cigarettes while partying at his friend’s house. He reports “occasional” usage of
alcohol approximately once a month when he is spending time with his friends
on the football team. When he drinks, he consumes up to three drinks in an
evening. He also reports he recently began smoking cigarettes; he smokes about
two cigarettes per day. He denies sexual activity. He denies use of illicit or over-
the-counter substances.

Family History
Noncontributory

ROS

No report of urine output in the last 6 hours. The patient denies any recent fever,
weight gain or loss, or respiratory illness. No report of abdominal pain, vision
disturbances, parasthesias, neck pain, or dizziness.

Therapeutic Management
Minutes 10-20
e Initial laboratory studies are evaluated as available
e Severity of DKA and dehydration is determined
¢ Initiate insulin infusion as soon as possible
e NS IV infusion continues
e Evaluate for signs or symptoms of cerebral edema
¢ Ongoing monitoring and assessment of therapeutic interventions

VII. Data Following Initial Management
Physical Examination Findings
Across-the-Room Assessment

Awake adolescent lying on the examination table

Airway
Nasopharynx and oropharynx are patent, with no signs of obstruction.

Breathing
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RR 21; deep respirations with a fruity odor. Chest wall symmetrical with equal
rise and fall; bilateral breath sounds clear in all lung fields. Oxygen saturation
98% on room air.

Circulation

HR 90 bpm; no murmurs, rubs, or gallops. Hyperdynamic precordium. BP
106/68. Bilateral radial, femoral, and dorsalis pedis pulses +2; CRT 2 seconds;
skin warm, and dry. Dry mucous membranes with cracked lips and poor skin

turgor.

Disability

Glasgow Coma Scale 15 (eye: 4;, verbal: 5, movement: 6); PERRL 3 mm to 1 mm;

cranial nerves II-XII grossly intact.

Exposure

Oral temperature 37°C (98°F). No rashes or lesions.

Diagnostic Study Results
Initial laboratory data

Sodium 133 mEq/L
Potassium 4.5 mEq/L
Chloride 96 mEq/L
Carbon dioxide (COz) 8 mEq/L
Blood urea nitrogen (BUN) 22 mg/dL
Creatinine 1.8 mg/dL
Glucose 777 mg/dL
Calcium 9.5 mg/dL
Magnesium 2mEq/L
Phosphorus 5.6 mg/dL
White blood count 18.6 x 103/uL
Segmented neutrophils 54
Bands 0
Lymphocytes 38
Monocytes 8
Eosinophils 0
Hemoglobin 16.2 gm/dL
Hematocrit 48%

Platelet count

455 x 10%/uL
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Venous blood gas (VBG)

Serum osmolality
Acetone

Point of care glucose
Calculated anion gap
Corrected sodium

Urinalysis
e Specific gravity 1.028
e pHS5.0
e Appearance clear
e Color yellow
e Protein negative
e Glucose 3+
e Ketones 3+
e Bilirubin negative
e Blood negative
e Leukocyte ester negative
e Bacteria moderate
e RBC 0-2 /hpf
e WBC 0-2 /hpf

Follow-up laboratory data after initiation of insulin and NS infusions

Sodium
Potassium
Chloride

CO2

BUN

Creatinine
Glucose

Calcium
Magnesium
Phosphorus

VBG

Serum osmolality
Acetone

Point of care glucose

pH 7.13/pCO2 25/pO2 59/ bicarbonate 8/base
excess —20.5/saturation 79.9%
326 mOsm/kg

754 mg/dL
29 mEq/L
143 mEq/L

135 mEq/L
3.9 mEq/L

102 mEq/L

10 mEq/L

20 mg/dL

1.7 mg/dL

659 mg/dL
9.2 mg/dL

2.1 mEq/L

6.0 mg/dL
7.16/23/49/9/-16.1/74.2%
300 mOsm/kg
Large

695 mg/dL
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Calculated anion gap 23 mEq/L
Corrected sodium 143 mEq/L

Describe Follow-up to Therapeutic Management/Disposition and
Patient/Family Teaching
Minutes 20-30

VIII.

Determine the severity of DKA based on the degree of acidosis and
dehydration

Moderate acidosis: venous pH < 7.2

Mild to moderate dehydration: between 5% to 7%

Delineate a detailed plan for fluid and electrolyte correction per
institutional protocol (which may entail a multiple-bag method)
Communicate with the patient and family regarding the therapeutic
management plan

Ongoing monitoring and assessment of therapeutic interventions
Prepare for patient admission and consult with the endocrine service

Debriefing

Review of Objectives
During the scenario, the HCP will be able to

1.

Recognize the patient in DKA and initiate appropriate therapy.

2. Perform a comprehensive history and physical examination.

3. Identify pertinent differential diagnoses.

4. Outline the plan of care, including diagnostic studies, therapeutic
management, and consultation.

5. Perform serial physical examinations to assess for management
effectiveness or illness progression.

6. Effectively communicate a plan of care to the patient, family, and
interprofessional health care team.

Evaluation of Cognitive, Technical, and Behavioral Skills
Cognitive
1. Identification of history and physical examination findings supporting

Impression.

2. Discussion of the pathophysiology and the underlying illnesses or
precipitating factors that lead to DKA.

3. Discussion of cerebral edema as a life-threatening complication of DKA.
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4. Discussion of differential diagnoses for DKA, and positive and negative
findings on physical examination and diagnostic data to support or refute the
differentials.

5. Knowledge of evidence-based therapeutic plan. Briefly discuss evidence
supporting therapeutic interventions.

Technical
Skill competencies (based on HCP role): physical examination, IV infusion,
medication and fluid calculation

Behavioral Skills

1. Clear direction and delegation of tasks to the health care team

2. Developmentally appropriate communication with the adolescent
3. Clear, compassionate communication with the family

Team Dynamics
e Closed-loop communication using SBAR (S: situation, B: background,
A: assessment, R: recommendation) technique
e Clear roles and responsibilities
e Acknowledgment of self-limitations
e Knowledge sharing
e Mutual respect

Team Leader Effectiveness
e (Constructive intervention
e Reevaluation
e Summarizing
e Mutual respect

Lessons Learned

e What went well
e What did not go well
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IX.  Simulation Flowchart for Programmer

Time Scenario Flow Action

0-5 minutes HR 109; regular rate and | HCP introduces himself
rhythm or herself to the patient
RR 27 and family
BP 95/63
SpO2 98% on room air Perform a primary
Temp 37°C (98°F) survey of patient

Deep respirations present
with a fruity odor
Bilateral clear breath
sounds

CRT 2 seconds; warm,
pink

Pulses +2

Mucous membranes dry
with cracked lips and
poor skin turgor

GCS 14 (E-3, V-5, M-6)
PERRL 3 mm to 1 mm
bilaterally brisk

Begin to elicit a brief
medical history using
AMPLE/CIAMPEDS

10

2012 © Jones & Bartlett Learning, LLC. NOT FOR SALE OR DISTRIBUTION.




K. Reuter-Rice & B. Bolick Editors

Pediatric Acute Care: A Guide for Interprofessional Practice

5-10 minutes

Begin to formulate
differential diagnoses

Obtain diagnostic studies

Place IV catheter and
initiate NS infusion

Obtain PMH

10-20 minutes

HR 90; regular rate and
rhythm

RR 21

BP 106/68

SpO2 98% on room air
Temp no change

Respirations deep,
bilateral clear breath
sounds

CRT 2 seconds; warm,
well-perfused
Pulses +2

GCS 15 (E-4, V-5, M-6)
PERRL 3 mm to 1 mm
bilaterally brisk

Diagnostic studies are
evaluated as available

Severity of DKA and
dehydration is
determined

Insulin is initiated as
soon as possible

NS IV infusion continues

Evaluate for signs and
symptoms of cerebral
edema

Ongoing monitoring and
assessment of therapeutic
interventions

20-30 minutes

Determine the severity of

DKA based on the degree

of acidosis and

dehydration

e Moderate acidosis:
venous pH <7.2

e Mild to moderate

11
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dehydration: between
5% to 7%

Delineate a detailed plan
for fluid and electrolyte
correction per
institutional protocol
(which may entail a
multiple-bag method)

Communicate with the
patient and family
regarding the therapeutic
management plan

Ongoing monitoring and
assessment of therapeutic
interventions

Prepare for patient
admission and consult
with the endocrine
service

12
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