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Simulation Scenario:
In text Chapter 35: Pulmonary Disorders
Pneumonia and Parapneumonic Effusions

L Scenario Objectives

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

1. Recognize the patient with pneumonia and parapneumonic effusions 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.

IL. Simulation Milieu
A child admitted to the pediatric medical unit.

III.  Simulator, Equipment, and Participant Requirements
1. Simulation center setup
e Pediatric medical unit
2. Manikin setup
e Child 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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e [V equipment: tubing, pump
e Venipuncture supplies for laboratory analysis
e Diagnostic studies (available for participant review)

. Chest radiograph (CXR) showing a right middle and
lower lobe infiltrate with a small right-sided pleural
effusion

. CXR with near-complete consolidation of the right lung
and large right-sided pleural effusion

4. Participants
e HCP team
e Patient’s family

IV. Expected Duration of Simulation Exercise
30 minutes

V. Description of the Scenario

The 5-year-old patient was admitted to the pediatric medical unit yesterday with
respiratory distress, right middle/lower lobe pneumonia, and a small right-sided
pleural effusion. Atypical pneumonia was presumed and parenteral antibiotics
started. The HCP is called to evaluate the patient because the patient has become
more tachypneic with subcostal retractions, nasal flaring, and an increased
oxygen requirement.

VI.  Primary Survey: Objective Data

Minutes 0-5

A well-nourished child in moderate respiratory distress is sitting in bed. The
patient is irritated by the nurse’s examination, but cooperative. The HCP
introduces himself or herself to the patient and family and begins to perform a
general assessment. The patient’s weight is 18 kg.

Airway
Patent oropharynx with moist mucous membranes. No nasal congestion or
rhinorrhea.

Breathing

RR 50; moderate subcostal retractions and nasal flaring. Chest symmetrical
without deformities; equal rise and fall. Crackles and decreased breath sounds
noted in the right upper lobe. No breath sounds in the right middle or right
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lower anterior and posterior lobes. Clear breath sounds in left lobes.
Nonproductive cough. Oxygen saturation 91% on 3 Lpm nasal cannula.

Circulation

HR 140 bpm; no murmurs, rubs, or gallops. Hyperdynamic precordium. BP 89/65
mmHg. Bilateral radial, femoral, and dorsalis pedis pulses +2; capillary refill time
(CRT) 2 seconds; skin warm, pink, and dry; no generalized edema. Locked
peripheral intravenous (IV) catheter in left arm.

Disability

Awake, alert child; irritated with examination but cooperative. Glasgow Coma
Scale (GCS) 15 (eye: 4; verbal: 5, movement: 6) with pupils equally round and
briskly reactive to light (PERRL) 3 mm to 1 mm bilaterally and cranial nerves II-
XII grossly intact.

Exposure
Oral temperature 38.5°C (101.3°F). Abdomen is soft and nondistended. No rashes
or lesions present.

Brief General History
Obtained from RN using the SBAR technique for communication (S: situation, B:
background, A: assessment, R: recommendation.

S: Patient has worsening tachypnea, subcostal retractions, and nasal flaring.
Increased oxygen requirement. Breath sounds more diminished on right
side. Oxygen saturation on 3-L nasal cannula had been 96%. Febrile despite
acetaminophen 3 hours ago.

B: A 5-year-old with no previous hospitalizations who is hospital day 2 for
right-sided pneumonia and a small effusion.

A: Moderate respiratory distress.

R: Order CXR and prepare to transfer the patient to the pediatric intensive care
unit

Expected Impression/Differential Diagnosis
1. Pneumonia
e Bacterial (most common pathogens include Streptococcus pneumoniae,
Staphylococcus aureus, Group A Streptococcus)
e Viral
e Atypical
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2. Parapneumonic effusion
e Transudative
e [Exudative

3. Empyema

4. Pulmonary abscess

Expected Plan/Transition

Minutes 5-10

The HCP should recognize that the child is in increasing respiratory distress
despite therapy, state the most pertinent differential diagnoses, determine that
the respiratory distress is most likely to due to progression of the pneumonia,
and consider that the effusion has increased in size, leading to impaired
respiratory efficiency in the right lung.

Diagnostic Studies
e Repeat CXR
e (CBC with differential
e C-reactive protein and erythrocyte sedimentation rate
e Blood culture (sputum culture if able and not previously obtained)
e Rapid immunoassays for specific seasonal viral antigens (if not previously
obtained)

Therapeutic Management
None

Past Medical History (PMH)
Chronic Medical Problems
None

Surgeries
None

Allergies
Shrimp; reacts to exposure with urticaria.

Medications

No baseline medications. Currently receiving clindamycin (10 mg/kg IV every 6
hours), day 2; azithromycin (5 mg/kg IV once a day), day 2; ceftriaxone (75
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mg/kg IV once a day), day 2; and acetaminophen 270 mg every 6 hours as
needed for fever > 38.3°C (101°F).

Immunizations
Up-to-date

Social History
Lives with parents and 6-year-old sister.

Family History
Noncontributory

ROS

Fever 39.0°C (102.2°F) relieved by acetaminophen for 2 days prior to admission.
Has remained febrile since admission. Developed nonproductive cough and
increased work of breathing over past 3 days. Denies vomiting and abdominal or
chest pain.

Therapeutic Management
Minutes 10-20
e Evaluate new CXR and compare to previous CXRs by applying a systematic
approach to CXR interpretation.
1. Verify the patient’s name, time, and date of radiograph.
2. Determine the orientation of the patient. Note the patient position,
view, and film markers.
3. Evaluate the technique and quality of the film, noting the penetration
and any artifact.
4. Develop an organized approach to radiographic interpretation. One
method to consider is the “outside-in” approach:
a. Assess integrity of skeletal structures
b. Evaluate soft tissues and diaphragm
c. Review lungs and pleura
e Size
e Shape
e Pulmonary parenchyma
e Pulmonary vascular patterns
e Pleural surfaces
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d. Examine mediastinum
e Size
e Shape
e Extracardiac vessels
e Hilum
e Tracheal position
5. Evaluate for the presence of foreign objects. Note the positions of any
lines, tubes, wires, or unidentified objects.
6. Correlate clinical and radiographic findings.
7. Compare serial radiographs.
8. Follow up with the official radiograph interpretation by a radiologist.
e Initial laboratory studies are evaluated as available.
e Severity of hypoxia is determined.
e Initiate NS IV infusion if dehydration is also determined to be present.
e Provide ongoing monitoring and assessment of therapeutic interventions.

VII. Data Following Initial Management

Physical Examination Findings

Across-the-Room Assessment

Child in moderate respiratory distress, sitting up in bed.

Airway
Patent oropharynx with moist mucous membranes. No nasal congestion or
rhinorrhea.

Breathing

RR 42; moderate subcostal retractions. Chest wall symmetrical, with equal rise
and fall. Crackles and decreased breath sounds in right upper lobe. No breath
sounds in right middle or right lower anterior and posterior lobes. Clear breath
sounds in left lobes. Oxygen saturation 93% on 10-L high-flow nasal cannula.

Circulation

HR 128 bpm; no murmurs, rubs, or gallops. Hyperdynamic precordium. BP
90/50. Bilateral radial, femoral, and dorsalis pedis pulses +2; CRT 2 seconds; skin
warm, pink, and dry. Mucous membranes moist. Locked peripheral IV in left
arm.
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Disability

Awake, alert child. GCS 15.

Exposure

Oral temperature 38.0°C (100.4°F). No rashes or lesions. Abdomen soft and

nondistended.

Diagnostic Study Results

Initial laboratory data:
Sodjum 140 mEq/L
Potgssium 3.8 mEq/L
Chloride 110 mEq/L
Bicarbonate 20 mEqg/L
Blood urea nitrogen 10 mEq/L
Creatinine 0.3 mEq/L
Glucose 125 mEq/L
Calcium 7.0 mEq/L
Magnesium 2.0 mEq/L
Phosphorus 5.2 mEq/L
White blood cells 20.0 x 10%3/uL
Segmented neutrophils 50
Bands 15
Lymphocytes 30
Monocytes 5
Eosinophils 0
Hemoglobin 11.2 gm/dL
Hematocrit 34.0%
Platelets 230 x 10%/uL
C-Reactive Protein 6.2

Erythrocyte sedimentation rate 20 mm/hr

Blood culture (sent on admission): negative to date

Blood culture sent today: pending

Unable to obtain sputum

Rapid immunoassays for specific seasonal viral antigens (sent on admission):
negative
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Previous CXR: right middle and lower lobe infiltrate with a small right-sided
pleural effusion

Current CXR: near-complete consolidation of the right lung with minimal
aeration of the right upper lobe; large right-sided pleural effusion

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

e Recognize worsening effusion and concern for empyema.

e Establish a plan for the application of noninvasive ventilation.

e Obtain a surgical consult to guide further diagnostic imaging
evaluation and guide further therapeutic interventions.

e Obtain an infectious diseases consult to guide antibiotic therapy and
determine appropriate coverage for adequate lung parenchymal
penetration.

e Communicate with the patient and family regarding the therapeutic
management plan.

e Provide ongoing monitoring and assessment of therapeutic
interventions.

VIII. Debriefing

Review of Objectives

During the scenario, the HCP will be able to

1. Recognize the patient with pneumonia and parapneumonic effusions 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.
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Evaluation of Cognitive, Technical, and Behavioral Skills

Cognitive

1. Identification of history and physical examination findings supporting the

general impression.

2. Recognition of hypoxia associated with worsening respiratory distress.

3. Discussion of CXR findings.

4. Discussion of differential diagnoses for pneumonia and parapneumonic
effusion.

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, CXR interpretations, ventilation support.

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
¢ Closed-loop communication using the SBAR (S: situation, B:
background, A: assessment, R: recommendation) technique
¢ 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
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IX.  Simulation Flowchart for Programmer

Time Scenario Flow Action

0-5 minutes HR 140; regular rate and | HCP introduces himself
rhythm or herself to the patient
RR 50 and family
NIBP 89/65

SpO291% on 3-L nasal
cannula
Temp 38.5°C (101.3°F)

Crackles and decreased
breath sounds in RUL.
Unable to auscultate
breath sounds in RML
and RLL. Left-sided
breath sounds clear.
Moderate subcostal
retractions and nasal
flaring present. Cough.

CRT 2 seconds; warm,
pink, dry skin
Pulses +2

GCS 15 (E-4, V-5, M-6)
PERRL

Perform a primary
survey of patient:
recognize the patient is in
increased respiratory
distress

Begin to elicit a brief
history using SBAR

5-10 minutes

Provide increased
respiratory support by
initiating a high-flow
nasal cannula; RR slowly
decreases by 10 bpm and
work of breathing
improves slightly with
appropriate escalation of

10
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respiratory support
Begin to formulate a
potential differential

diagnoses list

Obtain diagnostic studies

Obtain PMH
10-20 minutes HR 128; regular rate and | Evaluate new CXR and
rhythm compare to previous
RR 40 CXRs by applying a
BP 90/50 systematic approach to
Sp0293% on 10-L high- | CXR interpretation

flow nasal cannula
Temp 38°C (100.4°F)

Decreased breath sounds
in RUL. Unable to
auscultate breath sounds
in RML and RLL. Left-
sided breath sounds
clear. Moderate subcostal
retractions.

GCS 15
PERRL

Diagnostic studies
evaluated as available

Severity of pneumonia
and pleural effusion is
determined

Initiate NS IV infusion if
dehydration is
determined to be present

Ongoing monitoring and
assessment of therapeutic
interventions

20-30 minutes

Recognize worsening
effusion and concern for
empyema

Establish a plan for the
application of

noninvasive ventilation

Obtain a surgical consult

11

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




Pediatric Acute Care: A Guide for Interprofessional Practice
K. Reuter-Rice & B. Bolick Editors

to guide further
diagnostic imaging
evaluation and
therapeutic interventions

Obtain an infectious
diseases consult to guide
antibiotic therapy and
determine appropriate
coverage for adequate
lung parenchymal
penetration

Communicate with the
patient and family
regarding the therapeutic
management plan

Ongoing monitoring and
assessment of therapeutic
interventions

Consider transfer to a
higher level of care

12
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