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COURSE DESCRIPTION:
This course continues to present the fundamental scientific basis for selected respiratory care procedures. Experimental laboratory is required and areas of emphasis include: therapeutic techniques utilized in bronchial hygiene, hyperinflation therapy, mechanical ventilation of the adult, manual resuscitation equipment, the equipment utilized in bedside assessment, and mechanical ventilation. Upon completion, the student should be able to demonstrate the cognitive abilities and psychomotor skills required to perform the procedures presented. CORE

CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

2 hours
Lab Credit Hours



2 hour  

Total Credit Hours 



4 hours
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as 3:1 and/or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

PREREQUISITE COURSES 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
PROFESSIONAL COMPETENCIES

· Describe how the significance of clinical laboratory data fits in the overall assessment of a patient’s status.
· Describe the common radiographic abnormalities seen in the pleura, lung parenchyma, and mediastinum.

· Describe how to properly insert, maintain, and troubleshoot artificial airways.
· Describe the relationship between nutrition and respiratory status. 
· Discuss the prevention and treatment of cardiopulmonary emergencies.
· Discuss general management principles of hypoxemic and hypercapnic respiratory failure.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to respiratory care.
· Psychomotor – Apply principles of respiratory care.
· Affective – Value the importance of adhering to policy and procedures related to respiratory care.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES
	MODULE A – Interpretation of Clinical Lab Data

	MODULE DESCRIPTION – This module primarily discusses common blood tests performed on patients admitted to the hospital. Emphasis is placed on gathering clinical laboratory data and identifying abnormal values. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Describe how the significance of clinical laboratory data fits in the overall assessment of a patient’s status.
	A1.1
This module is measured cognitively, and through computer software and/or mannequin simulation.
	3


	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Describe the importance of critical lab values in clinical practice.
A1.1.2
Classify and interpret arterial blood acid-base results.

A1.1.3
Interpret blood chemistry tests.
A1.1.4
Interpret complete blood count and other hematology tests.
A1.1.5
Describe how the sputum Gram stain and culture are used to diagnose patients with pulmonary infections. 
	3
3
2
2
2

	MODULE A OUTLINE:

A. Solutions

· Concentration 

· Osmotic pressure 

B. Components of body water

· Intracellular fluid

· Extracellular fluid

· Regulation of fluids in compartments

· Diffusion 

· Osmosis

· Active transport

C. Electrolytic activity and acid-base balance

· Acids 

· Bases

· pH scale

D. Evaluation of serum electrolytes
· Sodium (Na+)

· Acceptable range

· Imbalances

· Causes 

· Symptoms 

· Chloride (Cl-)

· Acceptable range

· Imbalances

· Causes 

· Symptoms 

· Bicarbonate (HCO3-)

· Acceptable range

· Imbalances

· Causes 

· Symptoms

· Potassium (K+)

· Acceptable range

· Imbalances

· Causes 

· Symptoms 

· Calcium (Ca++)

· Acceptable range

· Imbalances

· Causes 

· Symptoms 

· Magnesium (Mg++)

· Acceptable range

· Imbalances

· Causes 

· Symptoms 

· Phosphate (HPO42-)

· Acceptable range

· Imbalances

· Causes 

· Symptoms 

E. Components of blood

· Complete blood count

· Hemoglobin (Hb)

· Acceptable range

· Red blood cells (RBC)

· Acceptable range

· Hematocrit (HCT)

· Acceptable range

· White blood cell count (WBC)

· Acceptable range

· Imbalances

· Causes 

· Symptoms

· Coagulation studies

· Platelet count

· Acceptable range

· Prothrombin time (PT)

· Acceptable range

· Activated partial thromblastin time (APTT)

· Acceptable range

· Creatinine and blood urea nitrogen (BUN)

· Acceptable range

· Imbalances

· Causes 

· Symptoms
F. Microbiology Tests

· Sputum Gram stain
· Sputum culture

· Acid-fast testing


	MODULE B – REVIEW OF THORACIC IMAGING

	MODULE DESCRIPTION – This module summarizes important concepts in chest imaging. Topics include review of the normal chest radiograph, and common abnormalities seen in the pleura, lung parenchyma, and mediastinum.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Describe the common radiographic abnormalities seen in the pleura, lung parenchyma, and mediastinum.
	B1.1
This module is measured cognitively, and through computer software and/or mannequin simulation.
B1.1    Assess and suggest/modify therapy based on clinical assessment.
	3
3


	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Discuss the four tissue densities seen on a chest radiograph.
B1.1.2
Describe how to evaluate the technical quality of a chest radiograph.
B1.1.3
Identify anatomic structures on a chest radiograph. 
B1.1.4
Describe the rationale for using advanced chest imaging techniques.
	3
3
3
2

	MODULE B OUTLINE:
A. Overview of plain chest radiograph
· Definitions 

· Reading a plain chest radiograph

· Technique
· Positioning of film 

· Quality 
· Review of anatomic structures
B. Advanced chest imaging techniques

· Computed Tomography (CT) of the chest

· Computed Tomography Angiography

· Three-dimensional reconstruction

· Magnetic resonance imaging of the chest

· Ultrasound 

C. Pleura

· Hydrothorax

· Evaluation methods 

· Pneumothorax 

D. Lung parenchyma
· Alveolar disease 

· Pulmonary edema

· Interstitial disease

· Assessing lung volume

· Solitary pulmonary nodule (SPN)

E. Mediastinum 

· Pneumomediastinum 

· Catheters, lines, and tubes

· Endotracheal tube

· Tracheostomy tube

· Central line

· Pulmonary artery (Swan-Ganz) catheter

· Chest tube

· Intraaortic balloon pump 


	MODULE C – Clinical applications of airway management 

	MODULE DESCRIPTION – This module discusses primary indications for an artificial airway, and proper management.  Topics include airway clearance techniques, methods to ensure airway patency, and special procedures related to airway management.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Describe how to properly insert, maintain, and troubleshoot artificial airways.

	C1.1
This module is measured cognitively, and through computer software and/or mannequin simulation. 
C1.2   Select and insert the appropriate artificial airway for the patient based on clinical presentation.
C1.2   Assess and suggest/modify therapy based on clinical assessment.
	3
3
3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Identify the need for and select the appropriate artificial airway.
C1.1.2 
Describe how to maintain and troubleshoot artificial airways.
C1.2.1
Demonstrate proper insertion, maintenance, and assessment of an artificial airway.
	3
3
3

	MODULE C OUTLINE:
A. Establishing an artificial airway
· Clinical practice guideline
· Routes

· Pharyngeal airways

· Nasopharyngeal airway

· Oropharyngeal airway

· Tracheal airway

· Airway Tubes

· Endotracheal tubes

· Tracheostomy tubes

· Procedures 

· Orotracheal intubation

· Nasotracheal intubation

· Direct visualization

· Blind passage

· Tracheostomy 
B. Alternative airway devices

· Laryngeal mask airway

· Double-lumen airway

· Surgical emergency airways

· Cricothyroidotomy 

· Percutaneous transtracheal ventilation

C. Airway complications and trauma associated with artificial airways
· Laryngeal lesions

· Stenosis 

· Tracheal lesions

· Tracheomalacia 

· Tracheal stenosis 

· Tracheoesophageal fistula

· Tracheoinnominate artery fistula

· Prevention of trauma
D. Aspects of airway maintenance

· Securing the airway and confirming placement 

· Providing for patient communication

· Ensuring adequate humidification 

· Minimizing the possibility of infection

· Aiding in secretion clearance
· Suctioning 

· Endotracheal 

· Clinical practice guideline

· Equipment and procedure

· Minimizing complications

· Adverse responses

· Nasotracheal

· Clinical practice guideline

· Equipment and procedure

· Minimizing complications

· Adverse responses
· Sputum sampling
· Providing appropriate cuff care
· Importance of cuff pressure
· Measuring

· Adjusting

· Minimizing aspiration 

· Alternative cuff designs

· Care of tracheostomy and tube

· Trach care

· Changing a tracheostomy tube
· Troubleshooting airway-related problems
· Tube obstruction

· Cuff leaks 

· Accidental extubation

E. Extubation & Decannulation

· Assessing patient readiness for extubation

· Clinical practice guideline

· Procedures 

· Orotracheal or Nasotracheal tubes

· Tracheostomy tube removal

· Fenestrated tracheostomy tubes

· Progressively smaller tubes

· Tracheostomy buttons

· Assessment after tracheostomy decannulation
F. Bronchoscopy 
· Rigid tube bronchoscopy
· Flexible fiberoptic bronchoscopy

· Procedure 

· Premedication 

· Equipment preparation 

· Airway preparation 

· Monitoring

· Assisting with the procedure

· Recovery

· Complications 


	MODULE D – NUTRITION ASSESSMENT 

	MODULE DESCRIPTION – This module focuses on nutrition assessment – determining the nutrient needs of patients.  Topics include indirect calorimetry, resting energy expenditure, and nutritional support. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Describe the relationship between nutrition and respiratory status. 
	D1.1
This module is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Discuss the rationale for a comprehensive nutrition assessment.
D1.1.2
Discuss the effects of malnutrition on the respiratory system.
D1.1.3   Discuss nutritional guidelines that apply to patients with specific pulmonary diseases.
	2
2
2

	MODULE D OUTLINE:
A. Anthropometrics

· Height and weight

· Body mass index (BMI) Categories

· Overweight and obesity

· Kwashiorkor and Marasmus

· Body composition

· Triceps skinfold
· Arm muscle area
B. Biochemical indicators

· Albumin

· Transferrin

· Transthyretin and retinal-binding protein

· Fibronectin, insulin-like growth hormone

· Creatinine-height index

· Nitrogen balance (protein catabolism)

· Immune status
C. Dietary measures

· The 24-hour recall

· Usual intake recall

· Food diary or food record

· Food frequency questionnaire

· Evaluation of nutrition history

· Food Guide Pyramid

· Nutrient analysis handbook

· Nutrient analysis software
· Subjective global assessment

D. Macronutrients and Energy Requirements

· Estimating energy requirements

· Indirect calorimetry

· Equipment and technique

· Problems and limitations

· Interpretation and use of results

· Alternative resting energy expenditure measures

E. General Aspects of Nutritional Support

· Meeting overall energy needs

· Insufficient energy consumed

· Protein-energy malnutrition

· Micronutrient malnutrition
· Respiratory consequences of malnutrition

· Providing the appropriate combination of substrates

· Protein

· Carbohydrate

· Fat

· Routes of administration

· Enteral feeding

· Enteral tube routes

· Tube feeding administration

· Enteral formula selection

· Complications of enteral therapy

· Parenteral nutritional support

F. Nutritional Support in Specific Circumstances

· General guidelines for critically ill patients

· Systemic inflammatory response syndrome

· Mechanical ventilation

· Chronic obstructive pulmonary disease (COPD)

· Asthma

· Cystic fibrosis


	MODULE E – TREATING AND MANAGING CARDIOPULMONARY EMERGENCIES

	MODULE DESCRIPTION – This module focuses on the restoration of ventilation and circulation in victims of airway obstruction and respiratory or cardiac arrest. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Discuss the prevention and treatment of cardiopulmonary emergencies. 
	E1.1
This module is measured cognitively.
	3


	LEARNING OBJECTIVES 
	KSA

	E1.1.1
Discuss the causes of sudden cardiac arrest.

E1.1.2
Discuss how to determine the need for emergent intervention based on patient assessment and evaluation.

E1.1.3   Describe how to monitor patients before cardiac arrest, during CPR, and after cardiac arrest.
E1.1.4   Explain the various roles and functions of a disaster preparedness team.

E1.1.5
Discuss key components of disaster preparedness.
	3

4
3
2

2

	MODULE E OUTLINE:

A. Basic Life Support

· Determining unresponsiveness

· Restoring circulation
· One-rescuer versus two-rescuer adult cardiopulmonary resuscitation
· Determining pulselessness

· Providing chest compressions

· Adults

· Children

· Infants

· Neonates

· Chest compressions under special circumstances

· Nearing drowning

· Electrical shock 
· Implanted pacemakers and defibrillators

· Providing artificial ventilation

· Adults

· Infants and children

· Mouth-to-stoma ventilation

· Automated external defibrillation

· Early defibrillation

· Automated external defibrillators

· Evaluating the effectiveness of cardiopulmonary resuscitation

· Special considerations

· Treating a foreign body airway obstruction

· Abdominal thrusts (Heimlich maneuver)

· Internal organ damage

· Back blows and chest thrusts

· Evaluating the effectiveness of foreign body removal
· Hazards and complications 

· Contraindications to cardiopulmonary resuscitation
B. Advanced Cardiovascular Life Support

· Support for oxygenation

· Airway management

· Pharyngeal airways

· Nasopharyngeal airways

· Masks

· Endotracheal intubation

· Support for Ventilation

· Bag-mask devices

· Design

· Use

· Hazards and troubleshooting

· Electrical therapy and monitoring

· Unsynchronized counter shock (defibrillation)

· Synchronized counter shock (cardioversion)

· Electrical pacing

· Special considerations of electrocardiographic monitoring

· Supraventricular tachycardia

· Ventricular tachycardia

· Ventricular fibrillation

· Pulseless electrical activity

· Pharmacologic intervention

· Routes of administration

· Patient care following resuscitation
· Hazards and complications 
· Contraindications to cardiopulmonary resuscitation
C. Medical emergency teams (e.g. rapid response teams)
· Criteria for initiation
· Therapeutic interventions
· Barriers
· Plan 
D. Disaster Management
· Features of disaster management plan 
· Hierarchy of medical support

· Triage 

· Primary

· Secondary 

· Labeling 

· Rationale for disaster management


	MODULE F – RESPIRATORY FAILURE & THE NEED FOR VENTILATORY SUPPORT

	MODULE DESCRIPTION – This module focuses on restoring adequate oxygenation and ventilation. Topics include oxygenation and ventilation strategies. 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	F1.0
Discuss general management principles of hypoxemic and hypercapnic respiratory failure. 
	F1.1
This module is measured cognitively.
	3

	LEARNING OBJECTIVES 
	KSA

	F1.1.1
Discuss the causes of acute respiratory failure.

F1.1.2
Identify the complications of respiratory failure.
F1.1.3   Discuss the indications for ventilatory support.
	3

3

3

	MODULE F OUTLINE:

A. Chronic Respiratory Failure (Type I and Type II)

· Acute-on-chronic respiratory failure

· Complications of acute respiratory failure

· Clinical presentation

· Indications for ventilatory support

· Parameters indicating the need for ventilatory support

· Hypoxemic respiratory failure

· Hypercapnic respiratory failure (ventilatory failure)
· Significance of an elevated PaCO2
B. Hypoxemic Respiratory Failure (Type I)

· Ventilation/perfusion mismatch

· Shunt

· Alveolar hypoventilation

· Diffusion impairment

· Perfusion/diffusion impairment

· Decreased inspired oxygen

· Venous admixture

C. Hypercapnic Respiratory Failure (Type II)

· Insidious exposure

· Increased carbon dioxide production

· Impairment in respiratory control

· Impairment in respiratory effectors: neurologic diseases

D. Ventilatory Support Strategies for Different Causes of Respiratory Failure

· Noninvasive ventilation

· Noninvasive ventilation in acute conditions

· Exacerbations of COPD

· Cardiogenic pulmonary edema

· Acute asthma

· Acute lung injury (ALI) and acute respiratory distress syndrome (ARDS)

· Noninvasive ventilation  in chronic conditions

· Obesity hypoventilation syndrome (OHS)

· Chronic stable COPD

· Neuromuscular diseases and thoracic cage abnormalities

· Invasive ventilatory support

· ARDS

· Increased intracranial pressure

· Obstructive lung disease



Ventilatory support in chronic hypercapnic respiratory failure


LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation. 
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	KSA
	1
	2
	3
	4

	Module A
	
	80%
	20%
	

	Module B
	
	50%
	50%
	

	Module C
	
	
	100%
	

	Module D
	50%
	50%
	
	

	Module E
	
	30%
	70%
	

	Module F
	
	
	100%
	


The KSA is NOT determined by the verb used in the learning objective, but rather in the context in which the verb is used and the depth of knowledge and skills required. 
Example: Three KSA levels using the same verb (describe):
KSA 1 – Describe three characteristics of metamorphic rocks. (simple recall)

KSA 2 – Describe the difference between metamorphic and igneous rocks. (requires cognitive processing to determine the differences in the two rock types)

KSA 3 – Describe a model that you might use to represent the relationships that exist within the rock cycle. (requires deep understanding of rock cycle and a determination of how best to represent it)
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	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Recognize basic information about the subject including terms and nomenclature.

· Students must demonstrate ability to recall information such as facts, terminology or rules related to information previously taught.  
· Performs simple parts of the competency.  Student requires close supervision when performing the competency.

	2
	Moderate Knowledge and Proficiency
	· Distinguish relationships between general principles and facts. Adopts prescribed methodologies and concepts.
· Students must demonstrate understanding of multiple facts and principles and their relationships, and differentiate between elements of information.  Students state ideal sequence for performing task. 
· Performs most parts of the competency with instructor assistance as appropriate.

	3
	Advanced Knowledge and Proficiency
	· Examines conditions, findings, or other relevant data to select an appropriate response.  

· The ability to determine why and when a particular response is appropriate and predict anticipated outcomes. 
· Students demonstrate their ability to seek additional information and incorporate new findings into the conclusion and justify their answers.
· Performs all parts of the competency without instructor assistance.

	4
	Superior Knowledge and Proficiency
	· Assessing conditions, findings, data, and relevant theory to formulate appropriate responses and develop procedures for situation resolution. Involves higher levels of cognitive reasoning. 
· Requires students to formulate connections between relevant ideas and observations. 
· Students apply judgments to the value of alternatives and select the most appropriate response. 
· Can instruct others how to do the competency.
· Performs competency quickly and accurately.

	A
	Affective Objective
	· Describes learning objectives that emphasize a feeling tone, an emotion, or a degree of acceptance or rejection.  
· Objectives vary from simple attention to selected phenomena to complex but internally consistent qualities of character and conscience. 
· Expressed as interests, attitudes, appreciations, values, and emotional sets or biases.
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