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Presenter Notes
Presentation Notes
Unless stated all images were retrieved from the Lewis Medical-Surgical textbook which is the reference for this production 

Pull up these videos: 
Chest tubes explained – 7:11 
Wet vs Dry Suction Chest Drainage System - Bing video


Chest tube insertion (physician explaining) 8:17 
Chest Tube Placement - Bing video



RESPIRATORY 
CONCEPTS

2

ACID BASE BALANCE
GAS 

EXCHANGE PERFUSION

The process of regulating the pH, 
bicarbonate concentration, and 
partial pressure of carbon 
dioxide of the body fluids

Regulated through respiratory and 
renal functions

The process by which 
oxygen is transported 
to the cells and 
carbon dioxide is 
transported from the 
cells

The flow of blood 
through arteries and 
capillaries delivering 
nutrients and oxygen 
to cells and removing 
cellular wastes



RESPIRATORY TRACT 

Upper 
Respiratory 

Tract

• Nasopharynx
• Oropharynx
• Laryngopharynx

Lower 
Respiratory 

Tract

• Bronchioles
• Right & Left lung

• Alveolar ducts
• Alveoli
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GAS 
EXCHANGE

http://biology4alevel.blogspot.com/2015/03/50-gas-exchange-system.html
https://socratic.org/questions/what-are-structure-and-function-of-alveoli
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Respiratory 
Obstructions

Airway Obstructions
• Blockage from Bronchiole constriction

• Bronchiole inflammation causing fluid buildup
• Wheezing, stridor

• Blockage from Alveolar compromise
• Heart Failure 

• Pulmonary Edema 
• Atelectasis

• Pneumothorax or Hemothorax
• Inflammation from injury or infection

• ARDS
• Pneumonia (community or ventilatory)

Perfusion Obstructions
• Blockage in the blood vessels causing obstruction

• Pulmonary Embolism 

Presenter Notes
Presentation Notes
Pulmonary Edema 
Cardiogenic pulmonary edema is caused by backup of fluid that the heart cannot clear. 
Pulmonary edema clears in response to diuretic therapy. 

PNEUMOTHORAX/HEMOTHORAX
Atelectasis caused by a collection of air or blood outside the lung but within the pleural cavity. 

ACUTE RESPIRATORY DISTRESS SYNDROME
– ARDS or sometimes also called “Shock Lung”�When we talk about Acute respiratory distress syndrome, there is some respiratory insufficiency.  

PULMONARY EMBOLISM 
-Occurs when there is a blood clot that is lodged in an artery in the lungs blocking blood flow to part of the lung. Blood clots most often start in the legs and travel up to the right side of the heart. 




LUNG 
FUNCTION

• Volume of air exchanged with each breath
• 6-8 mL/kg (approx 400-500 mL)

Tidal Volume

• % of Oxygen

FiO2

• SBP + 2 (DBP) / 3
• >65 mmHg to perfuse organs

MAP

• Maintain homeostasis
• Respiratory (CO2) or Metabolic (HCO3)

ABGs

• Determines lung injury
• Normal 300-500
• Acute Lung Injury 200-300
• Significant Lung Injury <200
• High Mortality < 100

PaO2/FiO2 Ratio

Presenter Notes
Presentation Notes
FiO2 Fraction of Inspired Oxygen 
RA = 21% 
Nasal cannula 4-6 L = 37% - 45% O2
High Flow up to 60 L/min = 100% O2

MAP should be greater than 65 mmHg to be able to perfuse organs. 
How to figure MAP? Formula SBP + 2 times DBP divided by 3

Example using BP 90/40     
        ​
SBP  90 + 2 (40) ​
         3​
MAP = 90 + 80 /3 = 170/3 = 56.5 or 57 mmHg
Is a MAP of 57 mmHg enough for organ perfusion? 

ABGS
pH 7.35-7.45
PaO2 80-100 mmHg 
SaO2 >95%
PaCO2 35-45 mmHg
HCO3- 22-26 mEq/L (mmol/L)

CO2 is the ACID component of our blood and the lungs regulate the CO2 levels within minutes 
To compensate for acidosis the RR and depth will increase to blow off CO2
To compensate for alkalosis the RR and depth will decrease to retain CO2

PaO2/FiO2 Ratio
Used to determine the lung injury 

Normal Lung ratio:        300-500
Acute lung injury ratio:  200-300
ARDS:     < 200 is very significant
ARDS:     <100 is severe with high mortality

Acute lung injury ( is like ARDS but has less of a shunt resulting in hypoxemia.) 
Normal lungs require little outside O2 to maintain a normal Pao2 – you and I do well on room air which is about 21%

As lungs become injured, they require higher concentrations of Oxygen to maintain the PaO2






Ventilation 
/Perfusion (V/Q)

V/Q is the ventilation to perfusion ratio
 (V) air moving in & out of the lung
 (Q) blood circulating to areas of the lung 

V/Q -Causes changes in PaO2 and PaCO2

 Normal gas exchange on Room Air
 No problems with either ventilation or 

perfusion 

 Hypoxemia on Room Air
 VQ mismatch or imbalance 

Image Retrieved: Quizlet 

Presenter Notes
Presentation Notes
The V/Q ratio is the balance between the ventilation (bringing oxygen in to /removing CO2 from the alveoli) and the perfusion (removing O2 from the alveoli and adding CO2 so the Co2 can be blown off by the lungs). In normal lungs, the volume of blood perfusing the lungs and the amount of gas reaching the alveoli are almost identical. 
The V/Q ratio is important because the ratio between the ventilation and the perfusion is one of the major factors affecting the alveolar (and therefore arterial) levels of oxygen and carbon dioxide.
With V/Q mismatch or imbalance the patient will develop hypoxemia on room air. Generally, providing oxygen will correct the hypoxemia until the cause can be addressed.
Treatment – give oxygen
Identify and Treat underlying problem
Examples
A clot in the vascular or perfusion side prevents blood from circulating effectively in the pulmonary capillary in that area where some of the alveoli are, so even if the alveoli bring in O2 the blood stream cannot pick it up in that area – it is a perfusion issue.
If pneumonia secretions are sitting in the alveoli preventing breathed in oxygen to reach the pulmonary capillary of those alveoli the blood rushes by but is unable to pick up oxygen in that area – it is a ventilation issue.
These situations create a VQ mismatch and in these cases cause a respiratory failure event.




Inadequate alveolar ventilation causing 
hypoventilation

Alveolar blockage
•Pulmonary edema
•Pneumonia
•ARDS
•Cystic Fibrosis

Perfusion 
blockage
•Pulmonary 

embolism

Airway 
obstruction
•Asthma
•COPD
•Anaphylaxis
•Atelectasis
•Bronchospasm

Respiratory 
Depression
•Opioids 

overdose

HYPOXEMIA
Decreased O2 gas exchange 

Ventilation and/or 
perfusion failure

Early:  
PaO2 <80 mmHg

Late: 
PaO2 <60 mmHg

Inadequate alveolar ventilation causing 
hypoventilation and retention of CO2

CNS conditions
•Spinal cord injury
•Opioid overdose

Neuromuscular 
conditions
•Multiple sclerosis
•ALS

Chest wall 
abnormalities
•Barrel chest
•Kyphosis
•Trauma – open 

thorax wound

Airway or Alveolar 
blockage
•COPD 
•Cystic fibrosis

HYPERCAPNIA
Decreased CO2 removal

Ventilation failure
Early: 

PaCO2 >45 mmHg
Late: 

PaCO2 > 50 mmHg

What’s happening?
Hypoventilation caused by:
•Blockage in alveoli
•Airway obstruction
•Perfusion blockage
•Issues with mechanical movement of thorax

Diffusion limitation
Shunting 
Alveolar hypoventilation

Presenter Notes
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Can be both hypoxemic and hypercapnic respiratory failure. Hypoxia tends to be the first sign which leads to hypoxemia and so on.
Hypoxemic Respiratory Failure (Vent and/or perfusion failure)
Insufficient O2 transferred to blood
Disease processes that cause V/Q mismatch or impaired diffusion at the alveolar level
i.e. pulmonary edema, pneumonia, pulmonary embolus, flail chest, broken ribs, asthma 
Hypoxia is a reduction of oxygen at the tissue level (SaO2)

Hypoxemia is a reduction of arterial oxygen tension or partial pressure of oxygen PaO2 – patients will experience hypoxia first which will show as hypoxemia later. Listen to your assessment skills as vitals are vital.

Symptoms
Dyspnea
Tachypnea & tachycardia 
Coughing
Wheezing
Confusion
Cyanosis (Bluish/purplish) color in skin, fingernails, and lips 

Hypercapnic Respiratory Failure (ventilatory failure)
Decreased ventilation or carbon dioxide removal

Symptoms
Hypoventilation (dyspnea) – unable to remove CO2 from body 
Tachycardia
Diaphoresis
Headache
Restlessness
Change in consciousness – CO2 sedates – so very lethargic

Consequences of hypercapnia
Body can tolerate high CO2 levels better than low O2 levels
Slow changes in CO2 allow for compensation
Need to treat primary cause before patient deteriorates

When CO2 levels cannot be maintained within normal limits by the respiratory system, one of two primary problems exists:  (1) an increase in CO2 production or (2) a decrease in alveolar ventilation. 

Hypercapnic respiratory failure may also be acute or chronic in nature. For example, a patient who experiences sudden onset of decreased level of consciousness due to a drug overdose may not ventilate appropriately, producing an acute increase in CO2 levels.
 
WHAT’S HAPPENING IN EITHER HYPOXEMIA AND/OR HYPERCAPNIA: 

Shunt – blood exits the heart without taking part in gas exchange as this is a perfusion issue: i.e.  cardiac like septal defect, cardiogenic pulmonary edema 

Diffusion limitation – occurs when gas exchange across the alveolar-capillary membrane is compromised by either the destruction of the alveoli or blockage within the pulmonary capillaries SO EITHER PERFUSION AND/OR VENT ISSUES: i.e., ARDS, pulmonary edema

Alveolar hypoventilation – decrease in ventilation that causes hypercapnia and hypoxemia which is typically caused by vent issues: i.e. CNS conditions, acute asthma, chest wall dysfunction (respiratory paralysis, flail chest)







SIGNS AND SYMPTOMS OF RESPIRATORY FAILURE

Mental status changes

Breathing pattern changes
•Dyspnea

• Tachypnea

Heart rate and rhythm changes
•Tachycardia 

•Hypertension

Refusal to take oral fluids

Decreased urination

Wheezing or persistent cough

Bradycardia, 
Bradypnea occur

Increased CO2 
morning HA, 

decreased RR, & 
decreased LOC

Cyanosis is a late 
sign when PaO2 is 

less than 45 
mmHg

Lethargic, 
unresponsiveEA

RL
Y 

SI
GN

S

LATE SIGNS



RESPIRATORY
FAILURE 
EXEMPLARS
ARDS, PNEUMOTHORAX, HEMOTHORAX, PULMONARY EMBOLISM



ACUTE RESPIRATORY 
DISTRESS SYNDROME 
(ARDS)

Pulmonary Edema due to trauma or infection

Causes:

• Aspiration of gastric contents

• Near drowning

• MVC

• Chemical Inhalation (paints etc.)

• Sepsis

• Covid-19

Signs and Symptoms:

§ Changes in LOC

§ Severe dyspnea and coughing

§ Tachypnea and shallow

§ Inspiratory crackles

§ Hypoxemia unresponsive to O2

§ Tachycardia

§ Cyanosis

§ Orthopnea

Presenter Notes
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  https://creativemeddoses.com/topics-list/acute-respiratory-distress-syndrome-ards/

The major causes for ARDS is VIRAL PNEUMONIA, FAT EMBOLI, SEPSIS, DECREASED SURFACTANT PRODUCTION, FLUID OVERLOAD AND SHOCK.�FOR THE NCLEX, IT IS IMPORTANT TO KNOW THE PATHOPHSYIOLOGY OF ARDS.

ARDS progression 
Severity of hypoxemia: calculate PaO2/FiO2 ratio (P/F ratio) of ARDS 
Normal 300-500
Acute lung injury 200-300
Significant lung injury 100-200
Severe; high mortality <100 
Profound dyspnea, hypoxemia, increased WOB, and respiratory distress leading to endotracheal intubation
Chest x-ray showing “whiteout” and pleural effusions
Also: severe hypoxemia, hypercapnia, metabolic acidosis, and organ dysfunction

​Exudative Phase
Cell injury and inflammation 
Alveolar edema decreases ventilation > hypoventilation occurs
Low PaO2 and elevated PaCO2
Whiteout on chest xray
Respiratory failure  
Classic sign >refractory hypoxemia (PaO2 < 60 mmHg) 
Assisted ventilation needed
Proliferative Phase 
Edema fluid resorption 
Recovery phase
Fibrotic Phase (rare)
Fibrosis of lungs
Ventilator dependent breathing 





Nursing A&E: ARDS
Diffuse ventilation issue due to damage to the alveoli

NURSING ACTIONS: 
Assess respiratory rate, depth, and vitals
Administer oxygen  
Fowler’s position 
Restrict fluid intake
Breathing treatments
Administer diuretics and/or glucocorticoid steroids
Prepare for intubation and mechanical ventilation if the patient 

declines
Retrieved from Medicover Hospital

Presenter Notes
Presentation Notes
Assess respiratory rate, depth, and vitals
Administer oxygen as prescribed
Place the client in Fowler’s position 
Restrict fluid intake
Provide respiratory treatments as prescribed
Administer diuretics, anticoagulants, and/or corticosteroids
Prepare for intubation and mechanical ventilation if the patient declines




ATELECTASIS 
Pneumothorax – open/closed wound causing air to 
enter chest wall 

Hemothorax – blood in the pleural space causing 
atelectasis

Causes: 
• Pneumos: VALI (Ventilator Induced Lung 

Injury) – high PEEP and/or Tidal Volumes 
on vents

• Either: Trauma – MVC, gunshot wound 

Signs and Symptoms: 
• Tachycardia
• Hypotension
• Tachypnea
• Shallow breathing
• Hypoxia
• Chest pain
• Tension Pneumo = tracheal deviation

Presenter Notes
Presentation Notes
ATELECTASIS = A collapsed lung.
This condition occurs when air or blood leaks into the space between the lungs and chest wall. 

A blunt or penetrating chest injury, certain medical procedures (high tidal volumes on mechanical vents), or lung disease can cause a pneumothorax.

A pneumothorax can be spontaneous, caused by existing lung disease, or by trauma. 
Ex: VALI (Ventilator Induced Lung Injury) caused by high PEEP levels and/or Tidal Volume too high on ventilator; car crash with rib fractures causing either pneumo and/or hemo.





Hemo Nursing A&E: 
Atelectasis

Retrieved from: lms.rn.com

 Nursing Actions:
 Assess lung sounds, resp rate/depth, vitals
 Monitor skin around chest tube insertion site
 Mobility – ROM, TCDB, Turn frequently
 Care of chest tube:

 Dislodged from patient
Sterile dressing over site, taped on 3 sides, 
and call the physician immediately

 System breaks
 Insert tube into sterile water or saline

 Milking, stripping or clamping
 NOT recommended

Presenter Notes
Presentation Notes
https://www.registerednursern.com/chest-tubes-nclex-review/

Chest tube placed to release either air or blood to return negative pressure to the intrapleural space��Pneumo chest tubes will typically be placed higher��Hemo chest tubes will be placed lower

Assess lung sounds, resp rate/depth, vitals
Absent breath sounds on affected side 
Cyanosis 
Dyspnea
Decreased chest expansion unilaterally 
Hypotension
Sharp chest pain
Subcutaneous emphysema – CO2 or air leaking into the skin causing crepitus (crackling) feeling in skin 
Tracheal deviation to the unaffected side with a tension pneumo 
Tension pneumos seen with closed pneumos from closed chest wounds or mechanical ventilation 
Creates a “one way” valve which allows air out of the lung, but  not out of the pleural space creating a tracheal deviation
Monitor skin around insertion site 
Keep patient moving by turning frequently
Keep sterile gauze at the bedside to place over site if the tube becomes dislodged

Closed drainage systems 
pneumos should have bubbling in the water seal during expiration
continuous bubbling in the water seal is a problem as there is a leak in the system 
Water evaporates from the suction control and will need to be monitored  and add water if it is low
Bubbling in the suction control chamber is expected
Drainage chamber is marked each shift for output
If drainage chamber is full, will need to change out systems with a new one
Clamping and milking are not recommended
This could cause increase of pneumo or cause a pneumo if the patient has a hemo

Mishaps with a Chest Tube and What to Do?
What to do if chest tube becomes dislodged? Cover the site with a sterile dressing, and tape on three sides (this allows air to escape and prevent tension pneumothorax) and notify physician immediately.
System breaks? Insert the tube 1 inch into a bottle of sterile water or sterile normal saline and obtain a new system.
Milking or stripping tubing? Not recommended anymore because it creates too much negative pressure (always follow hospital policies)
Clamping tubing? Increase risk of patient developing a tension pneumothorax.  Never do it without an order and follow hospital policies.






PULMONARY 
EMBOLISM

PERFUSION ISSUE

Embolus lodged within the pulmonary system

Causes: DVT (common), cancer, fat emboli

Signs/Symptoms: 
 Severe dyspnea, tachypnea 
 Hypoxemia unresponsive to oxygen therapy
 Chest pain 
 Tachycardia, diaphoresis
 Changes in mental status
 Syncope
 Cyanosis
 Pallor

Diagnostics:
 D Dimer lab – elevated levels from proteins that break down blood 

clots
 CT Scan



NURSING A&E: 
PULMONARY 
EMBOLISM

NURSING ACTIONS: 
Assess respiratory rate, depth, vitals
Elevate head of bed
Oxygen
Heparin therapy
Mobility
Nutrition
Teaching about anticoagulant therapy

Presenter Notes
Presentation Notes
Administer oxygen and heparin as ordered. 

Elevate the head of the bed to increase oxygen perfusion. 

Perform ROM, TCDB, turning frequently if ventilated/sedated. 

Identify nutritional needs – question the amount of tube feeding they are getting. Is it enough calories per day? Is the patient eating enough if they are on an oral diet and able to eat? 
Will they be on coumadin? If so, limit green leafy vegetables



HEPARIN INDUCED 
THROMBOCYTOPENIA or THROMBOSIS (HITT)

Presenter Notes
Presentation Notes
HITT affects platelets only so they clot only – body is not breaking down clots. 

Once they use up the platelets, they have thrombocytopenia so they lose the ability to clot so they are at risk for bleeding. 

Thrombocytopenia is the loss of platelets (platelet count <100,000 microliters – generally closer to 20,000 in HITT)

Thrombosis is a clot – in HITT this is called a “white clot” 

Body makes antibodies that attach to the heparin and platelets by forming immune complexes. Causes thrombosis by platelet aggregation by binding and causing clots, and thrombocytopenia by platelet activation which uses all the platelets up. 

Patients may on a heparin gtt which contains unfractionated heparin. 

•Immune response to heparin
•Usually occurs 5-10 days after heparin exposure – can occur in as little as 24 hours
•Body forms antibodies against heparin
•Plt. <150,000 microliters or drop of 50% or more from baseline
Arterial or venous thrombosis 
Acute systemic reaction after administration 




HITT – NURSING ACTIONS

MANAGEMENT
STOP heparin infusion

Monitor aPTT, INR

TREATMENT
Administer direct thrombin 
inhibitors

argatroban and/or bivalirudin

Transition to oral anticoagulants 
when therapeutic range is 
reached

DIAGNOSTICS
• Monitor platelet count 

• Severe Thrombocytopenia 
• Platelets <30,000 microliters

Presenter Notes
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Thrombocytopenia signs and symptoms may include:
Easy or excessive bruising (purpura)
Superficial bleeding into the skin that appears as a rash of pinpoint-sized reddish-purple spots (petechiae), usually on the lower legs.
Prolonged bleeding from cuts.
Bleeding from your gums or nose.
Blood in urine or stools.

Argatroban and Bivalirudin are direct thrombin inhibitors. 
When using argatroban, monitor the activated partial thromboplastin time (aPTT); aPTT should be 1.5 to 3 times the baseline value for the patient. Not to exceed 100 seconds. 
When using bivalirudin, monitor INR for therapeutic levels; >2 for at least 2 measurements taken 24 hours apart. 

Bivalirudin – anticoagulant (thrombus inhibitor)

Protamine sulfate is the reversal agent for heparin when the patient is not in HIT such as heart surgery or during birth, but it is not recommended in HITT because it encourages the ongoing creation of antibodies which are the problem with HITT in the first place. 



RESPIRATORY 
NURSING 
MANAGEMENT

Nursing Assessment and Evaluation

Oxygen therapy

Diagnostics 

Pharmacologic therapy

Nutritional therapy

Mobility

Sleep

Patient Education  

Presenter Notes
Presentation Notes
NURSING ASSESSMENT & EVAL
Vital signs are vital – are there any trending or abnormal
Assessment: 
Work of breathing
Rate, depth of breaths
Lung sounds
Positioning
Generally, Fowlers or semi fowlers - HOB raised to at least 30 degrees
Risk of aspiration? : side-lying position
Unilateral lung disorders - “good lung down” to improve V/Q 
Bilateral lung disorders – Side to side repositioning
Prone for ventilated patients to move secretions
Fluid restriction for ARDS
 
 OXYGEN THERAPY
Use lowest FiO2 possible to maintain:	
PaO2 at least 60 mm Hg or more 
SaO2 95% or more
 
Be mindful of COPD patients that rely on the hypoxic drive to breathe. Their chemoreceptors that recognize CO2 are less sensitive to Co2. It is the lack of oxygen that causes them to breathe. So, if you give too much oxygen, they might become severely hypoxic because their drive to breathe is high CO2 and not high O2 levels. 
But remember, never withhold oxygen from a hypoxic patient. 
 
OXYGEN THERAPY cannot be delegated to UAP unless it is already in place. 
RNs must assess and evaluate the patient before delegation 
 
DIAGNOSTICS
LABS
 
Chest Xray – infiltrates present, is there air in pleural space? 
Used to confirm chest tube placement also 
 
PHARMACOLOGIC THERAPY
Review respiratory med slide
 
NUTRITIONAL THERAPY
Start feeding enteral (OGT, NGT, oral) within 48 hours – the sooner the better 
How many calories are they getting through tube feeding? 
Verify placement of OGT and NGT prior to using the tube
High protein promotes healing, unless contraindicated
Parenteral is always through a central line
 
MOBILITY
Active or passive range of motion every shift 
Turning every 2 hours or more, if the patient can tolerate it
If not vented, encourage ambulation, if possible and do it early 
 
SLEEP
Monitor environment – noises from machines decrease sleep
ICU patients get about 50% of their sleep during the day
Sleep deprivation decreases healing
 
PATIENT EDUCATION
Labs and what they mean – understand what they are for so you can pass this along to your patients and their families 
Oral care for vented patients
Medications – what are they for? What side effects? 
Mobility – Incentive spirometer, ambulation
Sleep – importance of rest









PHARMACOLOGIC THERAPY – Respiratory Meds

Presenter Notes
Presentation Notes
WWW.SIMPLENURSING.COM
 
BAM AND SLAM 
Video: https://www.youtube.com/watch?v=SKGJsGOFBMI
 
Beta 2 Agonists
Dilate bronchioles 
Immediate action 
Expect – wheezing to diminish and hear clear breath sounds 
Anticholinergics 
Dry up fluid 
Expect – dry mucous membranes, tachycardia, hot/dry skin 
Methylxanthines
Bronchodilator and stimulatory effects 
Long term control of asthma
Example – caffeine 
Albuterol – 1st line used for asthma attack
Ipatropium – 2nd line for asthma attack
 
How to take: 
Shake it before you take it
Breathe out, then inhale puffs
2-4 puffs every 20 mins
 
Nebulizer bronchodilator
-- always take bronchodilator before steroid inhalers
How to evaluate if effective: 
After 3 doses if not working, call HCP  
Effective – decrease in RR and O2 sats increased >90%
Side Effects (expected findings): Tachycardia, Tremors, and insomnia (feels like adrenaline rush)

SLaM
Steroids – anti-inflammatory,  preventative for long term management 
Slow onset so not used as first line for asthma attack.
Inhaled – need to rinse mouth or perform oral care – DO NOT SWALLOW WATER - as these can cause thrush

Leukotriene inhibitors – decreases inflammation
Slow onset (1-2 weeks) but opens airway
Long term management for prevention NOT  a rescue drug
Expect a cough, sore throat, fatigue, headache
 
Mast Cell stabilizers – stops inflammation 
Acts fast but is not rescue inhaler
Take 15 minutes before exercise to reduce exercise induced asthma

1st albuterol 
2nd inhaled steroids

**DO NOT USE Salmeterol or Fluticasone as a primary for asthma attack 
These meds are for long term inflammatory control of the bronchioles






PHARMACOLOGIC 
THERAPY - MISC
Diuretics
 furosemide, hydrochlorothiazide, bumetanide
 spironolactone

Anti-coagulant
 Injection: heparin, enoxaparin
 Oral: warfarin, apixaban, rivaroxaban

Anti-inflammatory
Corticoid Steroids or Glucocorticoids:
◦ Oral: prednisone
◦ Oral or injection: methylprednisolone, 

dexamethasone, betamethasone
◦ Inhaled: beclomethasone, fluticasone

Presenter Notes
Presentation Notes
DIURETICS: 
Video: https://www.youtube.com/watch?v=Rg5tV8I1Es8
 
Diuretics decrease BP, decrease fluid (causing increased urination), and dehydrate 
 
Furosemide or HCTZ: (potassium wasting)
Nutrition education – encourage high potassium foods
Bananas, Oranges, Green leafy vegetables, Liver, avocado
ECG – hypokalemia > flat T waves, prolonged QT, ST depression, U waves
Want to maintain potassium 4.0 -5.0 for ICU patients
 
Spironolactone (potassium sparing)
Nutrition education – avoid high potassium foods
 
ECG – hyperkalemia > peaked T waves, maybe ST elevation 
Hyperkalemia KILLS
 
ANTICOAGULANTS: 
 Video: https://www.youtube.com/watch?v=LpVyqHeyTcA
 
Anticoagulants decrease the body’s ability to clot and prevents clots forming allowing the body time to reabsorb and break down clots in the body already. They do not break down clots.
 
Prevention of forming new clots and growth of existing clots. 
 
Injection: Heparins (lovenox, unfractionated heparin)
Monitor platelet levels for both – do not give if less than 100,000 microliters
Labs: Heparin gtt – monitor partial thromboplastin time (PTT) normal levels 46-70
Antidote for heparin therapy is Protamine Sulfate
Actions if PTT >70 or signs of bleeding (ex: blood oozing around IV site)
STOP the heparin gtt and notify provider
Prepare antidote
Reassess labs in 1 hour
  Oral: warfarin
Labs: Monitor INR levels for warfarin- therapeutic levels 2-3 
Antidote for warfarin is vitamin K
Actions if INR >4
Assess for bleeding
Prepare Vitamin K 
Actions if INR <2 
Give warfarin to increase INR to 2.5
 
Heparin is fast acting. 
Warfarin is slower acting – taking 5 days to reach therapeutic level. PE patient on heparin therapy should be started on warfarin in hospital as well UNLESS the physician decides to do apixaban.
 
Apixaban and rivaroxaban begin working within a few hours of taking so they can start after the heparin therapy. Can start on discharge. Does not require INR testing.
 
Education: 
Nutrition: Keep consistent levels of leafy green vegetables or liver which are high in Vitamin K. They do not have to avoid these but keep it in moderation.
 
-Aspirin and clopidogrel are antiplatelets – different from anticoagulant
 
ANTI INFLAMMATORY: 
Video: https://www.youtube.com/watch?v=Q5lW1kN1I_4
 
Glucocorticoids are steroid hormones used to suppress immune responses like inflammation. 

Slow onset – not a first line agent for immediate action like bronchodilators
 
Prednisone and prednisolone are intermediate acting and have a half life up to 36 hours. 
Dexamethasone and betamethasone are longer acting and have a half life up to 50 hours.
 
Prednisone is only given orally. 
 
Methylprednisolone is specific for respiratory 

Prednisolone, dexamethasone, and betamethasone can be oral or injection. 
 
Side effects and teaching should focus on: 
Hyperglycemia, infection, insomnia, polydipsia, polyphagia
No need to report to HCP as this is an expected finding, but should be part of patient teaching
Interaction can cause Hypokalemia if the patient is on thiazide or loop diuretic (furosemide) – monitor ECG changes and assess patient frequently. 
Inhaled – need to rinse mouth or perform oral care – DO NOT SWALLOW WATER - as these can cause thrush
 
Long term side effects of oral glucocorticoids can incur other long-term effects




Patient with severe asthma presents to the ER with the following vital signs: HR 120 BPM, RR 32 BPM, O2 
Sat 90% on room air and a Peak Expiratory flow of <40%. What medication would you give? Select all that 
apply

A. Inhaled salmeterol

B. Albuterol inhaler

C. Nebulizer ipratropium

D. IV Methamphetamines

E. IV Methylprednisolone

Presenter Notes
Presentation Notes
Think AIM – albuterol, ipratropium, steroid

B, C, E



The emergency department nurse is assessing a client who has sustained a blunt injury to the chest wall. 
Which finding would indicate the presence of a pneumothorax in this client?

1. A low respiratory rate

2. Diminished breath sounds

3. The presence of a barrel chest

4. A sucking sound at the site of injury

Presenter Notes
Presentation Notes
Ans: 2 

Rationale:
This client has sustained a blunt or closed-chest injury. Basic symptoms of a closed pneumothorax are shortness of breath and chest pain. A larger pneumothorax may cause tachypnea, cyanosis, diminished breath sounds, and subcutaneous emphysema. Hyperresonance also may occur on the affected side. A sucking sound at the site of injury would be noted with an open chest injury.
Test-Taking Strategy:
Focus on the subject a blunt chest injury. Noting the word blunt will assist in eliminating option 4, a sucking chest wound injury. Knowing that in a respiratory injury increased respirations will occur will assist you in eliminating option 1. Option 3 can be eliminated because a barrel chest is a characteristic finding in a client with chronic obstructive pulmonary disease.



The nurse instructs a client to use the pursed-lip method of breathing and the client asks the nurse about 
the purpose of this type of breathing. The nurse responds, knowing that the primary purpose of pursed-
lip breathing is to promote which outcome?

1. Promote oxygen intake

2. Strengthen the diaphragm

3. Strengthen the intercostal muscles

4. Promote carbon dioxide elimination

Presenter Notes
Presentation Notes
Ans: 4 

Rationale:
Pursed-lip breathing facilitates maximal expiration for clients with obstructive lung disease. This type of breathing allows better expiration by increasing airway pressure that keeps air passages open during exhalation. Options 1, 2, and 3 are not the purposes of this type of breathing.
Test-Taking Strategy:
Note the strategic word primary, and the subject pursed-lip breathing, and visualize the use of this procedure to assist you in answering correctly. Knowledge regarding the respiratory conditions in which this type of breathing is helpful also will assist in directing you to the correct option.



The nurse is assessing a client with multiple trauma who is at risk for developing acute respiratory 
distress syndrome. The nurse should assess for which early sign of acute respiratory distress syndrome?

1. Bilateral wheezing

2. Inspiratory crackles

3. Intercostal retractions

4. Increased respiratory rate

Presenter Notes
Presentation Notes
Ans: 4 

Rationale:
The earliest detectable sign of acute respiratory distress syndrome is an increased respiratory rate, which can begin from 1 to 96 hours after the initial insult to the body. This is followed by increasing dyspnea, air hunger, retraction of accessory muscles, and cyanosis. Breath sounds may be clear or consist of fine inspiratory crackles or diffuse coarse crackles.
Test-Taking Strategy:
Note the strategic word early. Eliminate option 3 first because intercostal retraction is a later sign of respiratory distress. Of the remaining options, recall that adventitious breath sounds (options 1 and 2) would occur later than an increased respiratory rate.



A client has experienced pulmonary embolism. The nurse should assess for which symptom?

1. Hot, flushed feeling

2. Sudden chills and fever

3. Chest pain that occurs suddenly

4. Dyspnea when deep breaths are taken

Presenter Notes
Presentation Notes
Ans: 3 

Rationale:
The most common initial symptom in pulmonary embolism is chest pain that is sudden in onset. The next most commonly reported symptom is dyspnea, which is accompanied by an increased respiratory rate. Other typical symptoms of pulmonary embolism include apprehension and restlessness, tachycardia, cough, and cyanosis.
Test-Taking Strategy:
Note the strategic word most. Because pulmonary embolism does not result from an infectious process or an allergic reaction, eliminate options 1 and 2 first. To select between the correct option and option 4, look at them closely. Option 4 states dyspnea when deep breaths are taken. Although dyspnea commonly occurs with pulmonary embolism, dyspnea is not associated only with deep breathing. Therefore eliminate option 4.


	Care of the Critically Ill Patient �With Respiratory Dysfunction
	RESPIRATORY CONCEPTS
	RESPIRATORY TRACT 
	Slide Number 4
	Respiratory Obstructions
	LUNG FUNCTION
	Ventilation /Perfusion (V/Q)
	Slide Number 8
	SIGNS AND SYMPTOMS OF RESPIRATORY FAILURE
	RESPIRATORY�FAILURE �EXEMPLARS
	ACUTE RESPIRATORY DISTRESS SYNDROME �(ARDS)
	Nursing A&E: ARDS
	ATELECTASIS 
	Slide Number 14
	PULMONARY EMBOLISM
	NURSING A&E: PULMONARY EMBOLISM
	HEPARIN INDUCED �THROMBOCYTOPENIA or THROMBOSIS (HITT)
	HITT – NURSING ACTIONS
	RESPIRATORY NURSING MANAGEMENT
	PHARMACOLOGIC THERAPY – Respiratory Meds
	PHARMACOLOGIC THERAPY - MISC
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26

