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Simulation Scenario:
In text Chapter 33: Neurologic Disorders;
Chapter 45: Lumbar Puncture
Meningitis

L Scenario Objectives

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

1. Recognize the infant with meningitis and initiate a sepsis evaluation and age-
appropriate pharmacological therapy.

2. Perform a comprehensive history and physical examination.

. Identify pertinent differential diagnoses.

4. Outline the plan of care, including diagnostic studies, therapeutic
management, and consultation.
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5. Perform serial physical examinations to assess for management effectiveness
or illness progression.

6. Obtain informed consent from the infant’s caregiver to perform a lumbar
puncture and complete the procedure.

7. Effectively communicate a plan of care to the pediatric patient’s family and the
interprofessional health care team.

IL. Simulation Milieu
A 1-month-old infant carried into the emergency department.

III. Simulator, Equipment, and Participant Requirements
1. Simulation center setup
e Pediatric emergency department
2. Manikin setup
¢ Infant 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 Mask
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o Gown
o Gloves
e Medications
o Normal saline (NS) infusion
o Acetaminophen
o Ampicillin
o Gentamicin or cefotaxime
o Acyclovir
e Peripheral IV catheter insertion supplies
e [V equipment: tubing, pump
e Venipuncture supplies for laboratory analysis
e Urinalysis and urine culture supplies
e Lumbar puncture kit and sterile supplies
4. Participants
e HCP team
e Patient’s family

IV.  Expected Duration of Simulation Exercise
30 minutes

V. Description of the Scenario

A 1-month-old infant presents to the emergency department with a 2-day history
of lethargy, hypotonia, and poor feeding. This morning the caregiver reported
that the patient slept through the regular morning feed. When checked later in
the morning, the patient was difficult to arouse and an erythematous rash was
noted on the chest and abdomen.

VI.  Primary Survey: Objective Data

Minutes 0-5

An asleep, well-nourished infant is lying in the caregiver’s arms. The HCP
introduces himself or herself to the infant’s family and begins to perform a
general assessment. The patient’s weight is 4.5 kg.

Airway

Patent oropharynx and nasopharynx; no congestion or rhinorrhea. No signs of
obstruction.
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Breathing

RR 50; chest symmetrical without deformities, equal rise and fall. Clear breath
sounds in all lung fields with good aeration. No rales, rhonchi, retractions, or
nasal flaring. Oxygen saturation 96% on room air.

Circulation

HR 165 bpm; no murmurs, rubs, or gallops. Hyperdynamic precordium. BP 68/48
mmHg. Bilateral radial, femoral, and dorsalis pedis pulses +2; capillary refill time
(CRT) 2 seconds. Skin warm, pink, and dry, with moist mucous membranes and
normal skin turgor.

Disability

Awakens and cries to painful stimuli. Mildly hypotonic with normal muscle
bulk. Normal Moro, palmar grasp, and plantar reflexes. Positive suck and
swallow. Glasgow Coma Scale (GCS) 12 (eye: 2; verbal: 4, movement: 6) with
pupils equally round and briskly reactive to light (PERRL) 4 mm to 2 mm
bilaterally. Fontanel flat.

Exposure
Rectal temperature 38.8°C (101.8°F). A diffuse erythematous macular rash, which
blanches with pressure, is present on the chest and abdomen. No ecchymoses.

Elicit AMPLE History
A: allergies; M: medications; P: past medical history; L: last meal; E: events
leading to presentation

A: No allergies

M: No medications

P: No hospitalizations, no previous wheezing

L: Attempted 2 hours ago

E: As per above

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
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Expected Impression/Differential Diagnosis
1. Meningitis
e Bacterial: Group B streptococcus, Escherichia coli, Listeria monocytogenes,
Streptococcus pneumoniae, Staphylococcus aureus, Enterococcus species
e Candida species
e Aseptic:
o Viral: enterovirus (e.g., coxsackie viruses, echoviruses)
o Congenital infections: TORCH infections (T: toxoplasmosis; O:
other includes syphilis, varicella-zoster virus, parvovirus B-19,
human immunodeficiency virus; R: rubella; C: cytomegalovirus
infections; H: herpes simplex virus), sexually transmitted
illnesses
2. Urinary tract infection
3. Bacteremia
4. Viral illness
5. Electrolyte disturbance
6. Trauma
7. Inborn error of metabolism (IEM)

Expected Plan/Transition

Minutes 5-10

The HCP should recognize the infant is ill appearing with concern for meningitis
and state the most pertinent differential diagnoses.

Diagnostic Studies

e Rapid bedside glucose

e Metabolic panel (electrolytes, creatinine, BUN, calcium, magnesium,
phosphate, liver function tests), ammonia

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

e C-reactive protein (CRP)

e Consider conjunctival, oral, skin, rectal, CSF cultures for HSV

e Nasopharynx, stool, CSF cultures for enterovirus

e Urinalysis

Therapeutic Management
e Placement of IV catheter

e Normal saline infusion is administered over 20 minutes to 1 hour (20
mL/kg)
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e Administer acetaminophen

Past Medical History (PMH)

Birth History

Born at 38 weeks’ gestation via a spontaneous vaginal delivery weighing 7 1b 10
oz. (3.18 kg). The patient’s mother received prenatal care. No history of perinatal
drug or alcohol usage. Prenatal history negative for group B streptococcus,
exposure to cats, and travel outside the country. Negative for known TORCH
exposures or perinatal illness.

Chronic Medical Problems
None

Surgeries
None

Immunizations
Received hepatitis B vaccine at birth

Travel
None

Nutrition
Infant formula 20 Kcal/oz, 2-3 ounces (60-90 mL) every 3 hours

Social History
Lives with caregivers. There is no smoke exposure at home. There is no exposure
to animals.

Family History
No history of IEM; no consanguinity

ROS

Negative for weight loss, difficulty breathing, cough, congestion, and rhinorrhea.
No decreased urine output, diarrhea, constipation, or emesis. Negative for
murmur, cyanosis, hypertonia, and seizures. No exposures to a new laundry
detergent, lotion, or body wash. No sick contacts. No history of trauma or
accidental falls.
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Therapeutic Management
Minutes 10-20

e Initiate age-appropriate empiric antibiotic therapy. When clinically
possible, blood, urine, and cerebrospinal fluid cultures should be obtained
prior to administration of the antibiotics.

e NS IV infusion continues.

e Obtain consent for a lumbar puncture from the infant’s caregiver. Explain
the procedure and the associated indication, risks, benefits, and
alternative options.

e Perform a lumbar puncture.

e Initial laboratory studies are evaluated as available.

e Provide ongoing monitoring and assessment of therapeutic interventions.

VII. Data Following Initial Management
Physical Examination Findings

Across-the-Room Assessment

Awake, calm infant lying on the examination table.

Airway
Patent oropharynx and nasopharynx; no congestion or rhinorrhea. No signs of
obstruction.

Breathing
RR 50; clear breath sounds in all lung fields with good aeration. No crackles,
rhonchi, retractions, or nasal flaring. Oxygen saturation 97% on room air.

Circulation

HR 148 bpm. Normodynamic precordium. BP 65/45 mmHg. Bilateral radial,
femoral, and dorsalis pedis pulses +2; CRT 2 seconds. Skin warm, pink, and dry,
with moist mucous membranes and normal skin turgor.

Disability
GCS 15 (E-4, V-5, M-6) with PERRL 4 mm to 3 mm bilaterally. Fontanel flat.

Exposure

Rectal temperature 38.1°C (100.6°F). A diffuse erythematous macular rash, which
blanches with pressure, remains on the chest and abdomen.
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Diagnostic Study Results
Labrratory data:

Poirjt-of-care glucose

Sodium

Potassium

Chloride

Carbon dioxide (COz2)
Blood urea nitrogen (BUN)
Creatinine

Glucose

Calcium

Magnesium

Phosphorus

Aspartate aminotransferase
Alanine aminotransferase
Alkaline phosphate

Total bilirubin

Total protein

Albumin

Ammonia

White blood count

Segmented neutrophils

Bands
Lymphocytes
Monocytes
Eosinophils
Hemoglobin
Hematocrit
Platelets

Urinalysis:
Specific gravity
pH
Appearance
Color
Protein
Glucose

117 mg/dL

139 mEq/L
3.6 mEq/L
108 mEq/L
22 mEq/L

22 mg/dL

0.3 mg/dL
110 mg/dL
7.5 mg/dL
2.0 mEq/L
5.2 mg/dL
45 unit/L

50 unit/L

150 unit/L
0.1 mg/dL
5.8 gm/dL
3.0 gm/dL
20 mg/dL

14.0 x 103/uL
58

2

40

1

0

14.0 gm/dL
44.1%

189 x 10%/pL

1.020

6.0

Clear
Yellow
Negative
Negative
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Ketones Negative
Bilirubin Negative
Blood Negative
Leukocyte ester Negative
Bacteria Trace
Red blood cells 2-5/hpf
White blood cells 0-2/hpf

Blood culture: pending

Urine culture: pending

Follow-up laboratory data after performance of a lumbar puncture:

Cerebrospinal fluid
Red blood cells 1
White blood cells 76
Neutrophils 20%
Lymphocytes 65%
Monocytes 15%
Glucose 45 mg/dL
Protein 57 mg/dL
Gram stain No organisms, rare polymorphonuclear
cells

Enterovirus polymerase chain reaction (PCR): pending
Herpes simplex virus PCR: pending
Culture: pending

Describe Follow-up to Therapeutic Management/Disposition and
Patient/Family Teaching
Minutes 20-30
e Evaluate the laboratory studies as available.
e Determine the patient has presumed aseptic meningitis.
e Provide ongoing monitoring and assessment of the therapeutic
interventions and complications associated with meningitis.
e Communicate with the family and HCP team regarding the therapeutic
management plan.
e Prepare for patient admission and consult the infectious diseases service.
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VIII. Debriefing

Review of Objectives

During the scenario, the HCP will be able to

1. Recognize the infant with meningitis and initiate a sepsis evaluation and age-
appropriate pharmacological therapy.

2. Perform a comprehensive history and physical examination.

[&Y)

. 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. Obtain informed consent from the infant’s caregiver to perform a lumbar
puncture and complete the procedure.

7. Effectively communicate a plan of care to the pediatric patient’s family and the

interprofessional health care team,

Evaluation of Cognitive, Technical, and Behavioral Skills

Cognitive

1. Identification of physical examination findings and history supporting
impression.

2. Discussion of etiologies for viral and bacterial meningitis.

3. Discussion of the positive and negative findings on physical examination and
diagnostic data to support or refute differential diagnoses.

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

5. Discussion of the informed consent/permission and universal protocol process.

Technical

Skill competencies (based on HCP role): physical examination, IV infusion,
medication and fluid calculation, lumbar puncture, obtaining informed
consent/permission.

Behavioral

1. Clear direction to the health care team

2. Developmentally appropriate care of the infant

3. Clear, compassionate communication with the caregivers
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Team Dynamics

¢ Closed-loop communication using the 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

Mutual respect

Lessons Learned
e What went well
e What did not go well

Technical/Scenario Difficulties

IX.  Simulation Flowchart for Programmer

Time Scenario Flow Action

0-5 minutes HR 165; sinus HCP introduces himself
tachycardia or herself to the infant’s
RR 50 family
BP 68/48

SpO2 96% on room air
Temp 38.8°C (101.8°F)

Breath sounds clear; no
retractions or nasal
flaring

CRT 2 seconds; warm
skin; pulses +2; warm,
pink, moist mucous
membranes

Perform a primary
survey of the patient

Begin to elicit a brief
medical history using
AMPLE/CIAMPEDS

10
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Asleep; awakens and
cries to painful stimuli
Mildly hypotonic with
normal muscle bulk
Positive suck/swallow
and newborn reflexes
GCS 12 (E-2, V-4, M-6)
PERRL 4 mm to 2 mm,
brisk

Fontanel flat

5-10 minutes

Infant cries with IV
placement but is
consolable

Place IV catheter and
initiate NS infusion

Administer a 20 mL/kg
normal saline bolus

Administer
acetaminophen for fever

Begin to formulate a
potential differential
diagnoses list

Obtain diagnostic studies

Obtain PMH

10-20 minutes

HR 148

RR 50

BP 65/44

SpO297% on room air
Temp 38.1°C (100.6°F)

GCS 15 (E-4, V-5, M-6)
PERRL 4 mm to 2 mm,
brisk

Fontanel flat

Diagnostic studies
evaluated as available

Order empiric antibiotic
therapy for age

Obtain cultures if
clinically possible before
administration of
antibiotics

Obtain
consent/permission to
perform a lumbar

11
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puncture
NS 1V infusion continues
Ongoing monitoring and

assessment of therapeutic
interventions

20-30 minutes

HR 145

RR 52

BP 75/55

SpO299% on room air
Temp 38.1°C (100.6°F)

Infant crying

GCS 15 (E-4, V-5, M-6)
PERRL 4 mm to 2 mm,
brisk

Fontanel flat

Prepare the infant and
perform an LP; HR and
BP increase with
positioning and needle
insertion

HR and BP decrease after
cessation of LP

Communicate with
family regarding the
therapeutic management
plan

Ongoing monitoring and
assessment of therapeutic
interventions

Prepare for patient
admission and consult
with the infectious
diseases service
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