
System Happenings 

■ Each month CE would like to bring 
system updates 
Updates and ideas that one as a system 

member should be aware of… 
■ Committee Updates 
■ New product information 
■ www.nwcemss.org 

 

Presenter
Presentation Notes
Opening conversation as to why we are discussing this and that we will bring updates to the system members in this format to assist open communication pathways.



System Updates 
■ Students are just about ready to come to 

the field the first of March 
■ Video laryngoscopy continues in full 

swing; education is rolling out to the field 
agency by agency with more than half of 
the system now using (VL) King Vision 

■ PBPI: reviewing pain control (see handout) 

■ R and D:  TXA; trauma equipment; inline 
all in one neb kit trial 

Presenter
Presentation Notes
These updates should take just 1-2 minutes to discuss. Goal is to inform participants of data collection system wide, offer a pathway to bring new ideas to the system for review and update on education system wide.



System Memo #369 

Last Page of Handout 

Presenter
Presentation Notes
Clarification memo that came out yesterday for understanding dosing of fentanyl; PBPI will continue to monitor this in the upcoming months as pain control (not relief) is a system goal.
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75% of patients receive only one 

dose of medications 

Presenter
Presentation Notes
We are not administering the allotted amount of fentanyl to help adequately reduce patient’s pain



Pain should be reduced to a tolerable 
level (4-6),  

We are close to meeting these thresholds 
and will continue to monitor. 



Reducing pain has shown more effective IV over IN.  
If a line can be started, pain relief is more likely to be reported. 

Presenter
Presentation Notes
Reducing pain has shown more effective when given IV than IN. If a line can be started, pain relief is more likely to be reported.



HF vs. Asthma: 
Which way to go? 

Susan Wood, BSN, RN, Paramedic 
March 2018 CE 

NWC EMSS 



Called for 
respiratory 
distress… 

 
 

Heart 
failure? 

ASTHMA… 

Which way to go? 
…I don’t know! 

COPD 

Pneumonia 

Presenter
Presentation Notes
We need to be the investigators for the complaints that they are having. 



Presenter
Presentation Notes
It would be great if every patient called for their specific diagnosis into dispatch and that they could relay accurate and precise information to EMS, but the truth is that does not always happen. 



Upon completion, participants will do the 
following without critical error: 

Integrate assessment 
findings in pts who 

present w/ respiratory 
distress to form an 

accurate field impression. 
  

Develop a list of                 
differential diagnoses 

using higher order 
thinking and              

critical reasoning. 



Compare and contrast pts who present w/ 
dyspnea, weakness, & AMS. 

Weigh the indications & contraindications 
of possible interventions and sequence 
evidence-based                                               
care. 



1. Pneumonia 
2. CHF 
3. COPD exacerbation 
4. Pneumothorax 
5. PE 
6. Cardiac tamponade 
7. Anaphylaxis 
8. Asthma 

 



Stats from the system 
7% of calls for 
“breathing problem” 

 

Top Primary impression 
last quarter of 2017: 
 

Dyspnea / Other Respiratory 
Unspecified   

Acute respiratory distress syndrome   

No abnormal findings upon Exam    

Asthma with exacerbation   

Pneumonia   

COPD with exacerbation   

Anxiety disorder   

Heart failure   

Weakness   



Resp Distress:  Bottom Line 
All respiratory problems can be 
categorized as impacting  
 Oxygenation 
 Ventilation 
 Diffusion  
 Perfusion 
Once identified, treatment is directed at 
cause(s) of the problem  



Usual Sequence of Events 

Primary assessment 

Resuscitative interventions as found 

Transport decision 

Secondary assessment 

Definitive interventions 



Primary assessment 

Detect and 
resuscitate all 

clinically 
evident, 

immediate life-
threats 

May be 
completed 
rapidly if 

patient is alert 
and 

communicative 

May be done 
simultaneously, 

but each 
component 
needs to be 
addressed 

Assess and 
reassess 



Case #1 
91 F called for breathing problem 

This is the history as it is uncovered; what is 
next to complete? 

k 

Presenter
Presentation Notes
Throughout CE there is a sprinkling of actual calls; some things were done well, other things were missed. Not that we can spend a ton of time on documentation, however its always good to point out things good and bad.Time of call: 0730



What question can help determine  
the path for appropriate care? 



  

Presenter
Presentation Notes
In another case study we will further elaborate on medications and the clues they give you.



ED Assessment: 
“Tachypneic, coarse breath sounds throughout, 
normal chest excursion, no respiratory distress, mild 
B lower ext. edema” 
CXR 
 ..mild interstitial edema w/cardiomegaly 
BNP – 1148 (NL < 450) 
Treated 
  IV diuretics – lost 8 lbs! 
Final diagnosis 
 Acute diastolic HF; COPD – stable; Afib; 
 Hypothyroid 
 

…D/C back home 2 days later  

Presenter
Presentation Notes
A normal level of NT-proBNP, based on Cleveland Clinic’s Reference Range is:Less than 125 pg/mL for patients aged 0-74 yearsLess than 450 pg/mL for patients aged 75-99 yearsIf you have heart failure, the following NT-proBNP levels could mean your heart function is unstable:Higher than 450 pg/mL for patients under age 50Higher than 900 pg.mL for patients age 50 and olderhttps://my.clevelandclinic.org/health/diagnostics/16814-nt-prob-type-natriuretic-peptide-bnp



Primary assessment 
F   rst priorities 1 
Immediate evaluation of: 
A   Airway 
B  Breathing/Oxygenation 
C  Circulation/cardiac status 
D  Disability & neuro status 
E   Environment/Expose 

Presenter
Presentation Notes
High Fowler's position will increase lung volumes and vital capacity, allow fluid to descend to the lung bases, and hopefully reduce work of breathing and open more lung surface area for diffusion in the upper lobes, and decrease venous return to the heartTripod position will help expand chest and shows that they have muscle tone.Orthopnea (inability to lie flat): Indicates a progression of dyspnea



A : She is able to give good history 
B: Mild distress noted; effort normal  
C:  Regular rate & rhythm 
D:   GCS 15; Pupils reactive 
E: No injuries noted 



Airway impaired? 

Positioning of pt? 
How is the breathing? 
How many words            
can be spoken in one 
sentence? 

Presenter
Presentation Notes
Agitation, confusion, weaknessDOE suggests that the patient is unable to meet metabolic or oxygen demands as a result of impaired cardiac output or decreased alveolar diffusion.Tripod position will help expand chest and shows that they have muscle tone.Orthopnea (inability to lie flat): Indicates a progression of dyspneaParoxysmal nocturnal dyspnea (PND): Progression of orthopnea – Patient wakes soon after going to bed or after lying down with severe dyspnea caused by progression of heart failure when dependent body water enters back into the central circulation and floods the lungs.



Work of breathing 
Muscles used to ventilate 

Presenter
Presentation Notes
Use of accessory muscles indicates airway resistance or ventilatory distress and is a good clinical indicator of work of breathing. May need abdominal muscles to help exhale



Monitoring is 
essential 

Capnography 

ECG rhythm + 12 lead 

Non-invasive BP after 1 
manual reading 

Presenter
Presentation Notes
ECG assessed with “C” – for circulation/cardiac statusBP not necessary until the Secondary assessment



Pulse oximetry range guidelines 

OK:     94%-100% 
Mild-mod hypoxemia:  90%-93% 
Severe hypoxia:  < 90% 
 

Severely low 
SpO2 (< 90%) 
predictor of            
poor outcomes 

Presenter
Presentation Notes
Patients are at risk when the PaO2 drops to 60 or less (pulse ox ≤ 90%) because the ability of hemoglobin to bind to oxygen becomes impaired. 



If low, 
validate on 

another site 

right tool the 
right way!  

U
se

 th
e 

Poor peripheral 
perfusion 



Gas exchange/                            
evidence of hypoxia 

Adequacy of oxygenation  
Adequacy of peripheral perfusion 

Evidence of SNS stimulation/compensation 
Cool, hot, pale, flushed, mottled, ashen, cyanotic, & 

diaphoretic skin must be explored for cause 



P Values 

P90: SpO2 90 = pO2 60  
P75: SpO2 75 = pO2 40  
P50: SpO2 50 = pO2 27  

Pulse ox is NOT the 
same as the pO2! 
If SpO2 is 90%,                

the pO2 is… 

Presenter
Presentation Notes
DO NOT go through the specifics of this curve. Pulse ox and PO2 are NOT the same measurement, but they do CORRELATE. This correlation is mapped by the oxyhemoglobin dissociation curve and the intersection points called P values. This illustration is meant to stress that the readings do not mean the same thing – but the pO2 can be implied by the pulse ox reading.  Ask question, give them a moment to answer before revealing the P values.Normal pO2  80-100Normal SpO2 >95%



Capnography 
Indicates adequacy of ventilations, perfusion, & dead 

space by detecting how much CO2 is exhaled 
Gives a numeric value & graphic waveform 



Shark-fin 
waveform 

suggests a 
pulmonary 

condition 
(asthma/COPD)              

with delayed 
exhalation 

Waveform shape 
helps make a 

differential diagnosis 

HF should have normal, squared off 
waveform 



Capnography 
–Metabolism yields cellular “waste” 
–Perfusion: adequate blood flow transports O2 

and CO2 to and from cells back to alveoli 
–Ventilation: CO2 exhaled from alveoli 

Interpretation requires consideration of 
all 3!  

Presenter
Presentation Notes
Norm: 35-45Must look at the “whole picture” – not just about breathing – requires comprehensive exam…  So for example, if numbers are low, we must assess the pt’s breathing (airway, gen rate, WOB, lung sounds, chest movement, SpO2, etc) as well as their perfusion (skin, pulses, ECG, BP, etc) and consider the possibility of any conditions that would decrease their metabolism (hypothermia).   Rule out metabolic problems first, then perfusion, and finally, ventilation.



 
 



After CPAP started, EtCO2 may briefly rise d/t 
improved ventilations, before it falls due to 
tachypnea 

Severely                                                                
↑ EtCO2                                                                                       
indicates                                                          ↑ 
pCO2                                                           
levels and                                                    
ventilatory                                                    
failure 

Capnography findings in HF 

Presenter
Presentation Notes
As CO improves, capnography should show an  in end tidal CO2 from 28 up to 40 mmHg. If compensatory mechanisms fail, bradypnea and hypoventilation will cause CO2 retention resulting in confusion, head bobbing, then progress to lethargy and unresponsiveness as patient goes into respiratory failure.  If patient decompensates, will need to be intubated and ventilated.Note on this patient: a CO2 level of 40 when pt is ventilating at 32 BPM is concerning.



Heart failure defined 

                Complex clinical syndrome 
of impaired cardiac function 

Perfusion inadequate to                                    
meet metabolic demands  

Severe symptoms -                                         
Acute decompensated HF                  

Severest form: pulmonary edema  

Presenter
Presentation Notes
When a patient has a ineffective cardiac pump function, even slight changes in diet and medication administration can effect presentation.



#2: 76 F with SOB  
Wt: 95.3 kg 

Presenter
Presentation Notes
95 kg=210 lbs.



Medication 
List…friend 

or foe? 

Presenter
Presentation Notes
Gabapentin=neuropathy pain; seizures; pain (from shingles)Uloric=goutApisol=



B crackles; no other abnl 
assessment findings per 

documentation 

Presenter
Presentation Notes
Based on lung exam, there were bilateral crackles documented



 ED Presentation: 
Tachypneic, ↓ BS both lung 
bases & mid lung fields; 
bilateral crackles & bilateral 
lower extremity edema 
   
SPO2 99% on bipap   
CXR showed interstitial 
edema  
  
BNP 869 

ED Presentation continued: 
 
Started on NTG & diuretic 
drip   
Had ᵦ-blocker ∆   

Final dx:   
acute respiratory failure, 
hypertensive urgency, afib, 
acute diastolic heart failure.   
 

…discharge back to NH    7 
days later 



Prescribed & OTC 
Homeopathic 
Compliance 
Time & amt of last dose 

Presenter
Presentation Notes
Important questions to ask:"What medications do you take?" Avoid asking only about medications taken every day - some are taken every other day, some are injected every other week, etc. Also avoid asking if they take any prescription medications. These questions suggest that you don't want to hear about the aspirin they take every day or the numerous over-the-counter antihistamines they have been taking."What other medications, drugs, vitamins, etc. do you take?"  No matter how many medications a patient initially says they take, ask "What else?" until the patient says, "That's all." Patients often forget some or get interrupted and lose their train of thought."What medications are you supposed to be taking?"  and "What medications have you been on before?"  These are open-ended questions that should be asked if a patient denies taking any medications. They often reveal something about the past medical history or the fact that a patient may not be taking or have stopped taking a medication without consulting with their physician."Have you been taking your medicines the way you were instructed to?"  Patients often decide to alter their medication routine for various and strange reasons. They may or may not admit to it.“When was your last dose?" and “How much did you take?”"Has there been any recent change in your medications?"  Increases or decreases in types of meds or doses may shed light on their current condition.



Medications  
Cardiac Pulmonary 

□ ACEIs: “prils”  
□ ARBs: “sartans” 
□ Beta blockers: “lols”  
□ Ca Blockers 
□ Diuretics 
□ Vasodilators 
□ Anticoagulants (AF) 
□ Antiarrhythmics 
□ Digoxin 

□ Short/long-acting beta 
agonists 
□ Anticholinergics 
□ Mast cell inhibitors 
□ Leukotriene modifiers 
□ Steroids 
□ Methylxanthines 
□ Erectile dysf. drugs 
□ Home oxygen 

Time and amount of last dose 

Presenter
Presentation Notes
Americans are notoriously non-compliant with prescribed medications. Really try to get a realistic history on how and when they’ve been taking their meds.These charts are also found in their handouts and can be helpful “cheatsheets” for pt use.



Meds – ACE Inhibitors (ACEI) 

Benzapril / Lotensin 
Captopril / Capoten 
Enalapril / Vasotec 
Fosinopril / monopril 
Lisinopril / Prinivil / Zestril 

Moesipril / Univasc 
Perindopril / Aceon 
Quinapril / Accupril 
Ramipril / Altace 
Trandolapril / Mavik 

Generic name ends in “pril” 
Blocks creation of angiotensin II:                     

Vasodilates pt, ↓ BP, prevents remodeling 
and ↓ the heart’s workload 

Presenter
Presentation Notes
All pts. With LV systolic dysfunction should be treated with an ACEI unless contraindicated or not tolerated. Considered first-choice drug therapy for HF. ACEI have proven to slow the progression of HF. They prevent the conversion of angiotensin I to angiotensin II which is a potent vasoconstrictor. Thus they vasodilate the patient, lower the BP, and decrease the heart’s workload and restore the balance between myocardial oxygen supply and denmand. They reduce LV mass, reduce sympahetic stimulation and have a direct antiatherogenic effect.  Blunts aldosterone release so prevents salt and water retention.SE:  Some people develop a persistent cough. It is common for them to feel weak or dizzy when they first start taking these drugs due to the reduction in BP and inability to compensate rapidly for changes in position. Other SE: Skin rashes, altered sense of taste, hyperkalemia. Pts may need their K levels checked regularly, especially if they also take diuretics or potassium supplements.  Nausea and HA possible. 



Acebutolol (Sectral) 
Atenolol (Tenormin) 
Betaxolol (Kerlone) 
Bisoprolol (Zebeta) 
Carvedilol (Coreg) 
Labetalol 
Metoprolol/Lopressor/Toprol 
Nadolol (Corgard) 
Pembutolol 
Pindolol 
Propranolol (Inderal) 
Timolol (Blocadren) 
Sotalol (Betapace)            

Beta 1 blockers 



Ca channel blockers 
Diuretics 
Vasodilators 
Statins (atorvastatin)                                            

for high cholesterol 
Zetia (etc.) 



Anticoagulants 

apixaban (Eliquis) 
aspirin, argatroban 
bivalirudin (Angiomax) 
clopidogrel (Plavix ) 
dabiagatran (Pradaxa) 
eptifibatide (Integrilin) 
lepirudin (Refludan) 
presugrel (Effient) 
rivaroxaban (Xarelto) 

ticagrelor (Brilinta) 
ticlodipine (Ticlid) 
warfarin (Coumadin, Jantoven)  
Sub-q route:  
dalteparin (Fragmin) 
enoxaparin (Lovenox) 
fondaparinux (Arixtra) 
tinzaparin (Innohep) 
Heparin (IV & sub-q) 



Looking for Clues in History 

• Smoking history Cancer, COPD, 
Heart disease 

• Family hx, HTN, high 
cholesterol 

Coronary 
artery disease 

• Recent immobilization, trauma 
or surgery; travel, prior family 
hx of clotting; pregnancy, oral 
contraceptive use, calf pain, 
leg swelling 

Pulmonary 
embolism 



The two major risk factors for developing 
heart failure, specifically for the 
elderly:  
 

1. Hypertension 
2. Artery disease 

Presenter
Presentation Notes
How many of our patients PMHx contain these two diagnoses?  All of them!



Past medical history 
Ask about cigarette and tobacco use 
Report in pack years 
 # of packs smoked/day 
 # of yrs they’ve smoked 
 Multiply together 

Problems when pack                                       
years surpass 20 



SOB, cough, dyspnea? 
Asthma/COPD? 
Other pulmonary conditions?   
CVD: CAD, HTN, ACS, stroke 
HF, dysrhythmias 
Valve disease 
Diabetes 
Drug abuse 
Chronic renal failure 
Gastric surgery 

…PMH 

Presenter
Presentation Notes
Other pulmonary conditions could include pneumonia, pulmonary embolus, pneumothorax, pulmonary effusion, etc.Slide shows patient with severe RV and LV enlargement due to chronic heart failure



Review of Systems 
look for evidence if SOB… 

Chest pain 
or pressure 
suggests 
pulm 
embolism, 
MI, 
pericarditis, 
GI cause  

Dependent 
edema, PND, 
orthopnea, 
JVD, bilateral 
dependent 
wheezes or 
crackles. 
suggests HF 

Fever,      
chills, cough, 
green/yellow/ 
rusty sputum,  
isolated 
bronchial 
breath snds, 
crackles 
suggest 
pneumonia  



Sit pt up (if able) 
Turn supine patient to assess back 
Ask pt to breathe normally                               

through open mouth 
Stethoscope on skin – not over clothes 

How to listen? 

Presenter
Presentation Notes
These two slides are very basic however I have watched so many care providers (drs. Office, techs, etc) attempt to listen to lung sounds over clothes, with loud ambient noise all around and not appreciating that this exam is the foundation for appropriate treatment.Ideally, the patient should be sitting up to assess the back. If contraindicated, turn patient on side and examine from this position.  The anterior lungs are assessed in a sitting or supine position if necessary. �If possible, ask the patient to take a little deeper than normal breath through their open mouth�Monitor patient's breathing throughout the examination. Offer times for the person to rest and breathe normally.�



Technique: 
Where should you listen? 

Back 

Front 

All lobes, front and back 



All that wheezes is 
not asthma 

Consider other 
causes 

A: Asthma 
S: Stasis: Pulmonary embolism 
T: Toxins/inhaled irritants 
H: Heart: HF; “cardiac asthma” 
M: Mechanical obstruction, FB, cancer 
A: Allergy/aspiration 
TIC: Trauma, infection, chronic (COPD) 

Presenter
Presentation Notes
Significance: Wheezes imply decreased airway lumen diameter either due to spasm and/or swelling of reactive airway walls or collapse of airways due to pressure from surrounding pulmonary disease.  A fixed bronchial obstruction, most commonly due to an aspirated FB or lung cancer, may cause localized wheeze with a single musical note that does not clear on coughing. It is very important to distinguish wheeze from inspiratory stridor. The bronchioles are sensitive to any type of irritation. When interstitial water collects around the terminal bronchioles and irritation occurs (as in heart failure), the bronchioles constrict in response to that irritation.  This also causes wheezing.



Decision tool if patient is wheezing 

PMH 
Cardiac Pulmonary 

□ CVD: HTN; ACS; HF 
□ Stroke or TIA  
□ Dysrhythmias  
□ Periph vascular dx 
□ Valve disease 
□ Diabetes; renal dx 
□ Drug abuse 
□ No Hx resp problem 
□ + cardiac risk factors 

□ Asthma/COPD 
□ Pulmonary embolus   
 risk factors 
□ Pneumothorax 
□ Pleural effusion 
□ TB, lung cancer 
□ Smoking; inhalation 
 exposure 



Decision tool: Adult wheezing 
Clinical presentation 

Cardiac Pulmonary 
□ Pain: non-pleuritic  
□ Cough: frothy 
□ Dyspnea on exertion 
□ Orthopnea; PND 
□ Freq. nocturia 

□ Pain: may be pleuritic  
□ Cough: mucous, yellow, 
 green 
□ Chills, fever,                      
 night sweats 

Upright, (tripod?) position 
Accessory muscle use; retractions 

Breathing w/ pursed lips – own PEEP  
Right heart failure? 



Decision tool: Dyspnea 

Vital signs 

Cardiac Pulmonary 
 Hyper/hypodynamic state 
 Pulse deficits if fast HR or   
 ectopics 
 Weak pulse w/ hypotension 

BP WNL unless very 
hypoxic / dehydrated 

Tachypnea w/ ↑ WOB 
↓SpO2; evidence of hypoxia 
↑EtCO2; evidence of hypercarbia 
Pulsus paradoxus if air trapping/real trouble 



Tx with CPAP & 
NTG 
■ Is this the correct 

treatment for this 
patient? 

 Yes 
■ Could anything 

more be done? 
 More NTG 

Presenter
Presentation Notes
This slide is not meant to go through the complete conversation of treatment with CPAP and NTG, there will be opportunity later on in the slides…



Special considerations for    
obese pts    SOP p. 10 

Lungs less compliant 
Chest weight makes breathing difficult 

–  ventilate at 8-10 mL/kg 
SpO2 unreliable on finger  
Will desaturate if supine 
CO2 retention probable; CPAP useful 

Presenter
Presentation Notes
Pulmonary changes: Reduced pulmonary compliance, ↑ chest wall resistance, ↑ airway resistance, abnormal diaphragmatic position, ↑ upper airway resistance Breath sounds may be difficult to hearSpO2 monitoring: Can desaturate quickly if supine and be more difficult to monitor - consider use of earlobe (central) sensor to better detect perfusion; expect SpO2 of 88% – 92% on 6L O2. O2 by NRM or CPAP w/ PEEP 5 – 10 cm H2O; assist w/ BVM if hypoxia or hypercarbia persists. If ventilated: give VT 8 – 10 mL/kg – use VT of ideal body weightCO2 retention probable (46-52 mEq/L); monitor capnography



#3 84 M with SOB 





 ED Presentation: 
 
Bibasilar crackles, ↑ RR, no accessory muscle use;  
temp 101.2. Had started on antibiotics 2 days prior.   
BNP – 211 (not an indication for HF) 
CXR – increasing infiltrate disease of right lung 
compared to previous 
Admitted with acute respiratory insufficiency, hypoxia, 
pneumonia right upper and left lower lobes.  Antibiotics 
continued and received IV steroids which were           
then changed to oral administration.  
 
  
 + for rhinovirus.  d/c home 9 days later 



80F Trouble breathing & CP 

#4 





What tx should be done? 

Presenter
Presentation Notes
No NTG, no ASA was given to this pt



ED Presentation: 
Tachypneic, expiratory wheezing w/ rales 
Weaned off bipap to NC 
  tx w/ diuretics, nebs, expectorant & antibiotics   
 
CXR 
 no active infiltrate  
BNP 
 1187 
Final dx:   
 Acute systolic / diastolic HF, bronchitis 2° to 
 influenza, COPD exacerbation 
 

…back to nsg home 6 days later 



 
 

What is she 
doing?  

Why does 
this help? 

Presenter
Presentation Notes
This self-applied pressure support allows lower airways to stay open longer and prolongs oxygen diffusion time. Helps keep a patient with COPD out of ventilatory failure. Consider need for CPAP.



So, who NEEDS O2? 
SpO2 < 94% (COPD 88-92%) 

Globally poor tissue oxygenation & perfusion (shock) 

Profound, prolonged hypoxia is also  



Some can be harmed by hyperoxia 
Uncomplicated Acute MI 
Post-cardiac arrest  
Acute exacerbations of COPD 
Stroke 
Newborn resuscitation 

Iscor, S. et al. (2011) Supplementary oxygen for nonhypoxemic patients: O(2) 
much of a good thing? Crit Care, 15(3), 305 

 Give O2 to these pts only if evidence of hypoxia 
and titrate to dose that relieves hypoxemia 

without causing hyperoxia (SpO2 94%) 

Presenter
Presentation Notes
REMINDER only slide:Patients with head trauma harmed by hypocarbia due to hyperventilation – not so much hyperoxia.Anderson, S. (2011). Behind the mask; Is oxygen harming your patient? JEMS, 36(7), 51-66  - Excellent articleOxygen delivery to cells depends on O2 content + perfusion. In most tissues, hyperoxia causes vasoconstriction, like norepinephrine, directly or through hyperoxia-induced hypocapnia. This response is part of the autoregulation process, where organs alter their own perfusion in response to oxygen and CO2 levels, acidity, potassium, and lactate levels in the blood.  Exception: lungs – where hypoxic pulmonary vasoconstriction occurs that enables lung tissues that are poorly ventilated to decrease their blood supply to rectify the ventilation/perfusion mismatch.If local tissue perfusion drops more than arterial O2 content increases during hyperoxia, regional oxygen delivery decreases.MI: Cochrane review (2010) concluded that there is no benefit and potential harm from oxygen use in these patients.  AHA (2010 guidelines) recommended that O2 not be given to patients with uncomplicated cardiac chest pain who have an O2 sat greater than 94% due to potential for coronary artery vasoconstriction. Cabello, J., Burls, A., Emparanza, J. et al. (2010). Oxygen therapy for acute myocardial infarction. Chchrane Database of Syst. Rev., 6: CD007160. O’Connor, R., Brady, W., Brooks, S. et al. (2010). Part 10: acute coronary syndromes: 2010 American Heart Association Guidelines for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care. Circulation, 122(18 Suppl 3), S787-817. Cardiac Arrest: Hyperoxia may be more harmful than hypoxia in adults during and immediately following out-of-hospital cardiac arrest.  Parameters of study: hypoxia (PaO2 less than 60 mmHg (O2 sat < 90); normoxia (PaO2 61-299 mmHg); hyperoxia (PaO2 > 300 mmHg). Study enrolled 6,326 patients over 5 years. Hyperoxia found to be a significant independent risk factor for in-hospital mortality. While correlation does not imply causation – researchers concluded that O2 should be limited to sufficient amounts to keep O2 sats between 94%-96%.  Exception: Just prior to intubation – use 95%-100% O2 via NRM or BVM to “wash out” the nitrogen and prevent rapid onset of hypoxia during an intubation attempt.  AHA (2010): Target O2 sat of 94% following successful resuscitation.Kilgannon, J., Jones, A., Shapiro, N. et al. (2010). Association between arterial hyperoxia following resuscitation from cardiac arrest and in-hospital mortality. JAMA, 303(21), 2165-2171.Peberdy, M., Callaway, C., Neumar, R. et al. (2010). Part 9: Post-cardiac arrest care. 2010 American Heart Association Guidelines for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care. Circulation, 122(18 Suppl 3), S768-786. COPD: Recent study conducted in Australia indicated that giving high-flow O2 to patients with an exacerbation of COPD, and possibly  patients with undifferentiated shortness of breath who don’t have a diagnosis of COPD can significantly increase mortality (Austin et al, 2010). Study titrated pulse ox values in the intervention arm to 88-92% to achieve the best outcomes.Austin, M., Wills, K., Blizzard L. et al. (2010). Effect of high flow osygen on mortality in chronic obstructive pulmonary disease patients in prehospital setting randomized controlled trial. British Medical Journal, 341:c5462.Stroke: Studies suggest no benefit and potential harm when given to patients with ischemic stroke – similarly to patients with AMI.  Hyperoxia causes free radical intracellular damage and cell destruction (like pouring hydrogen peroxide into an open wound). Ischemic tissues are very sensitive to free-radical damage. Plus, hyperoxia causes vasoconstriction which can impair perfusion to the ischemic penumbra as well as to the rest of the brain. Neonatal resuscitation: It has long been known that high concentrations of oxygen given to premature newborns for a prolonged period (>24 h) can be associated with retinopathy of prematurity that causes blindness. A new finding is that newborns resuscitated with air, rather than 100% oxygen had a decrease in mortality. AHA guidelines now recommend initial resuscitation of newborn infants with air, switching only to oxygen when there is clear evidence of significant hypoxemia following resusciatation with air.Davis, P., Tan, A., O’Donnel, C., et al. (2004). Resuscitation of newborn infants with 100% oxygen or air: a systematic review and meta-analysis. Lancet, 364(9442), 1329-1333.Kattwinkel, J., Perlman, J., Aziz, K. et al. (2010). Neonatal Resuscitation: 2010 American Heart Association Guidelines for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care. Circulation, 122(18 Suppl 3), S909-919. 



If poor perfusion 

Heart failure 
AMI 

COPD 
Pneumonia 

Pulmonary emboli 
Pneumothorax 
Anaphylaxis 
Aspiration 

Consider cause: rate, rhythm, volume, or 
pump problem; treat based on etiology 

Differential for SOB 



Classifications of  
HEART FAILURE 
 



Cardiogenic 
Hypertension 
LV failure 
Cardiomyopathy 



Non-Cardiogenic 
Aspiration of gastric contents 
Drugs or narcotics 
Exposure to toxic chemicals 
Sepsis 
Pneumonia 
Smoke inhalation 
Malignancies 
Pancreatitis 



Causes of 
pulmonary edema 

Presenter
Presentation Notes
Backward failure S&SLV = lungsRV = peripheral veinsForward failure LV: Reduced forward flow into the aorta and systemic circulation. Extreme example is cardiogenic shock.



Workload demand exceeds pump 
capacity to supply blood 

Pump effectiveness decreases  
Blood flow through heart is impeded 

(sclerosed valves) 
                                    Compensatory            

mechanisms activated  

Why? 



Overstretching + hypertrophy = 
myocardial dilation, ↓ contractility,            

↓ SV & ↓ ejection fraction 



Systolic = 
Impaired cardiac 
contractility              
(EF < 40%) 

Diastolic = 
Impaired cardiac 
relaxation prevents 
proper ventricular 
filling (EF normal) 

Presenter
Presentation Notes
Systolic dysfunction is characterized by a dilated LV with impaired contractility, whereas diastolic dysfunction occurs in a normal or intact LV with impaired ability to relax and receive as well as eject blood.�In systolic dysfunction, the heart contracts less forcefully and cannot pump out as much of the blood that is returned to it as it normally does. As a result, more blood remains in the lower chambers of the heart (ventricles). Blood then accumulates in the lungs, veins, or both.In diastolic dysfunction, the heart is stiff and does not relax normally after contracting, which impairs its ability to fill with blood. The heart contracts normally, so it is able to pump a normal proportion of blood out of the ventricles. Sometimes the stiff heart compensates for its poor filling by pumping out an even higher proportion of the blood than it normally does. However, eventually, as in systolic dysfunction, the blood returning to the heart accumulates in the lungs or veins. Often, both forms of heart failure occur together.



Classification of HF cont. 

LV failure: Often acute  pulmonary 
congestion 

RV failure: Gradual ↑ in severity;                
failure of LV, RV or both;                    
peripheral congestion:                       
JVD, dependent edema,                                 
hepatomegaly 

Presenter
Presentation Notes
The left and right sides may fail independently resulting in different signs, symptoms.  However, most patients have some degree of failure in both ventricles owing to excessive stress on an impaired heart. In left heart failure, pulmonary congestion induces symptoms such as dyspnea and orthopnea. In right-sided failure, blood "congests" in the periphery, seen clinically as peripheral edema, hepatomegaly, and systemic venous distention. Left sided failure causes pulmonary hypertension which may secondarily precipitate right sided failure. Right heart failure can occur in isolation from RV MI or Cor pulmonale.



Backwards failure:                            
SV insufficient, ↑ filling 

pressures & congestion in 
venous beds that empty 

into that chamber 

Forward failure:                                  
↓ CO & perfusion deficits                                

in tissues that receive 
blood from that chamber  

Presenter
Presentation Notes
Backward failure S&SLV = lungsRV = peripheral veinsForward failure LV: Reduced forward flow into the aorta and systemic circulation. Extreme example is cardiogenic shock.



Compensatory mechanisms to        
LV forward failure 

↓SV sensed by baroreceptors in aortic                       
arch, carotid sinus,                                                       
and kidneys 

Osmoreceptors in brain 

Let the games begin… 



SNS tries to compensate… 
Norepi (SNS) 
activates α & β 1 
receptors 

Epi from adrenal glands 
↑ SV & HR + profound 
vasoconstriction to 
maintain MAP 



Vasoconstriction ↑ afterload 
pressures – heart works harder 



↑ work = enlarged heart 
Simultaneously becomes stiffer &                                                        
more rigid,                                                 
↓ in elasticity 

Can’t fill 

Can’t pump 



Acute: Rapid deterioration,                          
fast onset 

Chronic: Progressive; slow                              
structural changes (CHF) 

Chronic decompensated: exertion,       
too much Na, fluid imbalances, 
noncompliance with meds, sudden ↑ in 
metabolic demand (fever, anemia), 
acute MI  

Presenter
Presentation Notes
Failure may present as an acute complication of an AMI/pulmonary embolus or as a chronic and progressive condition secondary to slow structural changes of the heart. Those who develop chronic failure will experience the same compensatory mechanisms as those with acute failure which help the patient to complete activities of daily living without continuous respiratory distress. They are usually on medications such as ACE inhibitors and diuretics to help keep them asymptomatic. Patient's previously diagnosed with chronic HF may decompensate due to increased exertion, too much salt intake, fluid imbalances, noncompliance with medication orders, sudden increases in metabolic demand related to fever or anemia, or an acute MI. 



HF Assessment  findings 

↑ HR and RR w/ ↑ WOB 
BP normal or ↑ 
SpO2 < 94% on RA 
Restlessness/anxiety/confusion 
Tripod position 
Skin-cool, pale, ashen, cyanotic 
 

Presenter
Presentation Notes
Orthopnea: inability to breathe if pt lies flatPND Paroxysmal Nocturnal Dypsnea: awakens soon after lyiing down/falling asleep w/ sudden onset dyspnea



BNP 
Released from damaged atria & ventricles 
Modulates excessive neuroendocrine                                  

stimulation – vasodilates  patient 



End result –                                          
Water pressure problem in lungs  

Pressure in vessels > pressure in tissues 
→ fluid leaks to interstitial spaces 

 Lymph system removes 10-20 mL fluid/hr 
in healthy lung 

Under stress, can remove more               
with ↑ flow 

In HF, fluid accumulates faster than 
removed = interstitial edema 

Presenter
Presentation Notes
An interesting thing happens in the lungs, the pressure of the blood (hydrostatic pressure) generated by the R ventricle is balanced by the air pressure in the alveoli, among other things.  The presence of surfactant in the alveoli keep oxygen and carbon dioxide exchanging rapidly.  Surfactant also keeps the alveoli open and contributes to keeping the alveoli dry.   





Basic problems… 
Excess pressure in pulmonary vessels  
Excess fluid in lung tissues; alveolar flooding, 
loss of surfactant, atelectasis  

Impaired ventilations & gas exchange 





Heart failure Assessment 
Differentiate HF from other conditions by: 

History 

Meds 

S&S 



History 

Onset Provocation Quality 

Prior intubation Recurrence Severity 

Chest pain Trauma Fever 

Hemoptysis Cough & 
sputum Time course 

Affecting sleep PND Tobacco & drugs 



SOB, cough, dyspnea? 
Asthma/COPD? 
Other pulmonary conditions?   
CVD: HTN, stroke 
Myocardial disease                                             
MI, HF, dysrhythmias 

Valve disease 
Diabetes 
Renal failure 
Drug abuse 
 

…History 

Presenter
Presentation Notes
Cardiovascular diseases include history of: Coronary artery disease (e.g., heart attack, angina) Stroke or transient ischemic attack (TIA) Arrhythmias Heart failure History of peripheral arterial disease Uncontrolled hypertension (e.g., > 140/90 mmHg) Other pulmonary conditions could include pneumonia, pulm. embolus, pneumothorax, pulmonary effusion, etc.



Predisposing factors 

HTN, smoking, diabetes 
Alcohol, drug abuse 
Valvular disease 
Vascular dx 
Thyroid dysfunction 
Chest irradiation 
Fluid overload 
Sleep apnea 
Bacterial infection 



So, you’re 
sure it’s HF… 

Heart Failure COPD / Asthma 
 PMH of and/or meds for: CVD, 
CAD, MI, HF, HTN, 
cardiomyopathy, high cholesterol, 
ICD, bivent. pacing, DM, renal 
failure, smoking, alcoholism 
 Meds: See list on HF SOP page 
 Paroxysmal nocturnal dyspnea 
 Orthopnea 
 Dyspnea on exertion (DOE) 
 Cough: (non-productive or 
productive; frothy, clear, white, 
pink) 

 Weight gain (tight shoes, belt, 
watch, rings?) 
 Fatigue 
 Crackles (initially end-insp) or 
wheezes 
 12-L abnormal (acute MI, AF, 
LVH, ischemia, BBB, “age-
undetermined infarction) 
 S3 (3rd heart sound, after lub-
dub, best heard at apex) 
 JVD, pedal edema (RHF) 

 PMH of and/or meds for: 
asthma, COPD, chronic 
bronchitis, emphysema, smoking 
 Rx: Bronchodilators, 
anticholinergics, steroids 
 Cough: productive yellow/ green 
 S/S respiratory tract infection: 
fever, chills, rhinorrhea, sore 
throat 
 Exposure to known allergen 
 Capnograph: “sharkfin” 
waveform 
 Wheezes (initially expiratory)  



CPAP vs. Intubation 
CPAP 
Non-invasive 
Easily D/C’d 
Easily adjusted 
No sedation 
Comfortable 

Intubation 
Invasive 

Usually don’t 
extubate in field 

Potential for 
infection 

Traumatic 



Benefits of C-PAP 
Increased alveolar pressures 
 stop further fluid movement into alveoli 



How does C-PAP work? 
Positive pressure “splints” lower airways at end 

of expiration & keeps alveoli open 
Prevents atelectasis  
↓ Inspiratory work                                                  
Less energy used to open                                          

alveoli with next breath 
↓ respiratory                                             

muscle fatigue 
↓ WOB – gets thru crisis w/o ETI  

Presenter
Presentation Notes
The use of CPAP has been one of the most significant improvements in HF treatment in decades. If one exhales against resistance (fills the sails so to speak), smaller, dependent airways are “splinted” open at the end of expiration and small membranous bronchi and alveoli don't collapse. Keeping these structures open on exhalation allows the muscles that were working to keep them open (the ones exerting auto-peep) to be recruited into inspiration. When alveoli stay open, inspiratory effort does not have to be expended to reinflate them. This reduces inspiratory work, relieves respiratory muscle fatigue, 



Why is that helpful? 
1 cm CPAP ↑ PP of alveolar air by ~1% 
↑ alveolar pressures = better distribution of 

gases + reverses microatelectasis 
Prolongs O2 diffusion                                               

time by 50% 
↑ in driving pressure                                                           

facilitates diffusion 
Improves gas exchange 

Presenter
Presentation Notes
Physiological benefits of C-PAPVentilatory O2 consumption in healthy patients is < 4%. When ill, this can escalate to 20%, remarkably increasing the work of breathing (WOB).  CPAP gets many patients with severe inspiratory muscle fatigue through their acute crisis without needing to be intubated.Increased pressure in the airways also allows for better distribution of gases that leads to an increase in alveolar pressure and reexpansion of collapsed alveoli which reverses microatelectasis.  In addition, maintaining inspiratory and expiratory pressures above normal results in improved functional residual capacity, better lung compliance, and decreased airway resistance (increased bronchodilation). This allows a greater volume/unit of pressure change and positively impacts the ventilation/perfusion (VA/Q) ratio.Most alveoli collapse during exhalation except at the apices. If the lungs are dry, surfactant allows them to reopen without resistance. In pulmonary edema, the surfactant is washed out, causing stiff air sacs that only open with considerable effort.If one exhales against resistance, alveoli don't collapse, energy is not consumed on the next inhalation, WOB is reduced, and gas exchange time can be doubled; thereby  pO2 and  pCO2.If alveolar pressures remain high throughout respiratory cycle, the VA/Q ratio is altered, increasing driving pressures of oxygen across the pulmonary capillary interface



Why CPAP and not  intubation? 

Low frequency/high risk skill  
 Proficiency requires practice 

50-90% of pts who receive                                  
C-PAP can avoid intubation 

↓ complications of intubation                                         
↓ Cost & need for ICU admission 

Presenter
Presentation Notes
Disadvantages of orotracheal intubation with mechanical ventilationIntubation is a low frequency, high risk intervention that depends on sufficient practice to produce favorable outcomes (Reich, 2009). National EMS data show a 49%-99% average intubation success rate that is pretty alarming even if you’re “average” or below. Would you let a surgeon work on you or a member of your family who only does his delicate work correctly without critical error 60%, 70%, or 80% of the time?Avoiding intubation is preferable to prevent complications:Having to sedate patients more than desiredUnexpected difficulties while intubating or improperly performed procedures/placement:Barotrauma (see more with intubation and BVM ventilation than C-PAP)Nosocomial infections: sinusitis, otitis, MRSA, KlebsiellaAspiration risk during the procedureAnxiety and discomfort (patients still awake); communication challenges



Disadvantages             
of intubation 

Excess sedation 
Tissue trauma 
Barotrauma (more than w/ C-PAP) 
Aspiration due to open cords 
Anxiety and discomfort if awake 
Infections: ventilator acquired pneumonia; sinusitis, 
Otitis, MRSA, Klebsiella 
Cost; automatic ICU admit 
Increased morbidity & mortality 

Presenter
Presentation Notes
Averting intubation avoids complications from having to sedate or paralyze patients more than desired and the unexpected difficulties that occur while intubating such as hypoxia, lethal dysrhythmia, tissue trauma, aspiration, and undetected esophageal intubation. More barotrauma or volutrauma occurs following intubation and the use of BVM ventilations than with CPAP. PEEP pressures are often difficult or impossible to measure or maintain at a constant level using a traditional BVM. There is increased morbidity and mortality rates from ventilator acquired pneumonia and from nosocomial infections like MRSA and Klebsiella. 



Assess for CPAP indications 
Alert, can consent, understand & cooperate  
Intact airway, can clear secretions,                   
good ventilatory effort 

Significant respiratory distress –                      
needs support but not ETI 

↑ WOB; verbal impairment 
Accessory muscle use;                                
retractions;                                           
paradoxical breathing 

Presenter
Presentation Notes
Determine if the patient meets the inclusion criteria for the use of CPAP: Patients must be alert enough to provide consent and to understand and cooperate with instructions. They must be able to clear secretions, have a patent airway, good ventilatory effort.They should evidence significant ventilatory and/or respiratory distress with an urgent need for ventilatory support but not an urgent need for intubation. This may include, but not be limited to the following:Increased WOB: The patient may verbalize that they have significant dyspnea or they may be unable to speak fluently and may gasp in word clusters (verbal impairment). Labored breathing, evidenced by use of accessory muscles with possible retractions; poor chest wall excursion with inspiration suggests respiratory muscle fatigue or dysfunction. Paradoxical breathing where the chest moves in during inspiration as the abdomen protrudes suggests very severe respiratory muscle fatigue.



C-PAP on-going monitoring 
Patient tolerance, comfort, mental status 
RR / depth; subjective feeling of distress 
Lung sounds, SpO2,                
capnography 

BP, pulse, ECG 



While prepping CPAP, give… 

ASPIRIN 324 mg PO unless contraindicated 
AMI cause of acute HF 
HF pts at ↑ risk for thromboembolic events  
AF promotes stasis & ↑ risk                                 

of thrombus formation 
May give small sip of water                                         

to swallow ASA prior                                                 
to NTG 

Presenter
Presentation Notes
AMI is a cause of acute HFPatients with HF at ↑ risk for arterial or venous thromboembolic events In addition to AF and poor ventricular function (promote stasis and ↑ risk of thrombus formation) pts with HF have other manifestations of hypercoagulability 



Why is NTG so 
important for HF? 



Dilate veins = ↓ RV preload (↓ lung water) 
Dilate CA  = ↓ ischemia; ↑ pump function 
Dilate arteries = ↓ LV afterload  

Net benefit:                  
↓ workload &                  
↑ CO 
 Give even if                             

 no chest 
 pain 

Presenter
Presentation Notes
- Increases myocardial oxygen supply and decreases myocardial oxygen demands- NTG metabolizes into nitric oxide, which increases the level of cyclic guanosine monophosphate (cGMP) in the blood. This chemical forces calcium out of vascular smooth muscle cells, causing them to relax and dilate. NTG acts initially to dilate the venous system causing peripheral pooling of blood which decreases venous return ventricular filling ( preload); LV volume, and pulmonary blood flow. Because of this, systolic wall tension and ventricular work are reduced thus  O2 demand. - It also dilates epicardial coronary and collateral arteries (particularly in the region of plaque disruption), relieves vasospasm and  coronary blood flow to the myocardium. This  LV function.- Higher doses: Systemic arterial dilation with larger doses reduces the pressure against which the heart pumps ( afterload), also reducing cardiac work and facilitating cardiac emptying.



Can EMS give NTG if HR >100 in HF? 
Different from ACS 
Benefits of NTG outweigh risk if 

patient in HF is tachycardic 



If severe anxiety: 
midazolam in                 
2 mg increments 
every 30-60 sec 
IVP (0.2 mg/kg IN) 
up to 10 mg 
IVP/IN/IM                   
May repeat to                       
20 mg if                             
SBP > 90  

Presenter
Presentation Notes
Patients who remain anxious after the correction of hypoxemia might benefit from a small dose of a benzodiazepine. Midazolam (Versed) is an anxiolytic and more effective on anxiety than fentanyl. According to QI, we are giving very little midazolam.  Unsure if patients are not anxious or midazolam option is unknown.



Monitor ECG 
Severe bradycardia 

is bad! 



12-Lead ECG if: 
Discomfort (nose to navel, shoulder, arm, back) 
SOB/HF     
Palpitations; dysrhythmia 
Diaphoresis; dizziness/syncope  
Weak/tired/fatigued  
GI complaint  
Pts w/ hypoxia                                                  
& distress,                                                       
can have                                                    
unrecognized                                            
ischemia 



Pt rating of dyspnea is improved 
SpO2  94%  
EtCO2 35-45 
RR 12-20 
Resp effort normal & unlabored 
Lung sounds clear or improving 
No therapy complications 

Outcome goals: 



BREAK 
 
TIME 



#5        67 M SOB 



Capnography: 
Shark fin 

12 L: no acute 
changes; R atrial 

abnl 



How would you treat this 
patient? 

 

Presenter
Presentation Notes
This pt is in an acute COPD exacerbation. They didn’t here much when listening to breath sounds.  Would you give a neb? I would…



ED Assessment: 
History included recent admit for asthma 
↑ RR and diffuse wheezes 
CT chest – bilateral PEs (all lobes)   
 
Treatment: 
Had catheter directed lysis (tpa) due to to 
significant dyspnea, clot burden and RV strain 
   
Final dx:  
PEs, SOB, acute respiratory failure with 
hypoxia, acute asthma exacerbation   
 

…d/c home 3 days later 



If poor perfusion 

Heart failure 
AMI 

COPD 
Pneumonia 

Pulmonary emboli 
Pneumothorax 
Anaphylaxis 
Aspiration 

Can patients have more than one diagnosis 
at a time? 

Differential for SOB 

Presenter
Presentation Notes
Yep, they sure can!



56 M in respiratory distress 

#6 



Capnography: 
square 
35; 42 



ED Presentation 
Tachypneic w/ ↓ BS; insp./exp. wheezes in all 
lung fields 
SPO2 97% on bipap 
“sick” for 3 d w/ productive cough; chest & back 
pain 
Allergic to cats (and has them) 
Treated w/ IV steroids 
Final dx: 
RSV w/ acute resp. insufficiency & asthma 
exacerbation 

…d/c home 5 days later 
 



Asthma pathophysiology 
7-10 fold ↑ in WOB 
Airflow obstruction 

caused by: 
Spasm: Smooth                                                

muscle contraction 
Secretions:                                                           

Mucus plugging 
Swelling: Inflammatory                                         

changes in bronchial                                      
walls 

Presenter
Presentation Notes
In severe asthma, there is a seven to ten-fold increase in inspiratory muscle work. Due to bronchoconstriction (spasm), increased secretions from goblet cells, and chronic inflammatory changes in the bronchial walls. 



Patient 
assessment 

Asthma attacks are classified as mild, 
moderate, severe or respiratory arrest imminent 
Goal: Identify high-risk patients and get them 
into the emergency healthcare system ASAP 



Assess… 
Degree of airway obstruction  
Oxygenation; gas exchange 
Work of breathing 
Cerebral function as affected by 
 Fatigue 
 Hypoxia 
 Hypercarbia 
 Cardiac status 

Presenter
Presentation Notes
Lack of appetite, fatigue, headache, or a chronic persistent cough often precede an asthma attack. Trouble sleeping and feeling tired are other typical signs, as well as dark circles under the eyes and less tolerance for exercise.



Asthma red flags 

RR > 40 and EtCO2 > 40 
Tachypnea should drop EtCO2 
Increased WOB                            

w/ normal CO2                                      
is a bad sign 



Asthma: Assessment  findings 
Hx asthma 
Position: sitting up / leaning forward 
May be fatigued 
Lungs: clear → wheezes →                        
diminished → absent 
SpO2 WNL early in attack; does not              
often drop unless severe attack 
Capnography: sharkfin 
Speech: fragmented 
Retractions – worse w/ ↑ severity 
 



# 7  43 F w/ SOB 



√ 





ED Presentation 
 
Faint respiratory wheezes remain w 
cough, congestion & CP from cough & 
takes ibuprofen  
SPO2 100% RA 
 
Additional duo neb given to pt in ED and 
d/c home 



Look for loss of rectangular waveform 

Shark fin pattern helps determine 
difference between asthma & HF 

Indicates incomplete or                 
obstructed exhalation 

In need of bronchodilators 

Presenter
Presentation Notes
Waveform should be rectangular. Sharkfin waveform indicates obstruction to exhalation (bronchoconstriction, secretions)



Speech: Full sentences or 
word clusters? 

Cough? 
Cerebral function 

Fatigue 



Observe chest wall movements 
Assess general ventilatory rate 
Shallow or deep breaths? 
Auscultate breath sounds during primary survey if in distress - sometimes very 
difficult to hear 

Degree of ventilatory distress 

Presenter
Presentation Notes
Listen over all lung fieldsAssess air entry;  timing, pitch of soundsIf tension pneumothorax:  Needle decompress affected side.Wheezes may be audible w/o a stethoscope



Listen over all lung fields 
Assess for pneumonia, atelectasis, 

pneumothorax or tension pneumothorax 
If tension pneumothorax:                               

Needle decompress affected side. 
Wheezes may be audible                                         

w/o a stethoscope 
Note timing of sounds:                                       

inspiratory or expiratory 

Breath sound assessment 



Assess timing, pitch 
Severity does not correlate well with 
degree of airway obstruction 
Absence of wheezing may indicate critical 
airway obstruction, whereas increased 
wheezing may indicate a positive 
response to bronchodilator therapy 

Wheezes 



If an older patient is wheezing & has                                        
NO Hx of asthma/COPD or allergic reactions… 
Assess capnography! 
Strongly consider a cardiac cause and treat 

per HF/pulmonary edema SOP first 



2.5 mg w/ O2 at 6 L/min 
Begin transport as soon as 

neb is started                                
Don’t wait for a response 

Continue enroute                        
May repeat Albuterol & 
ipatropium 

Albuterol/HHN 



Ipratropium bromide (Atrovent) 
Dose: HHN: 0.5 mg in 2.5 mL NS 
Takes up to 1 hr to achieve full effects 



Severe distress  Severe SOB 
Orthopnea 

Accessory muscle use 
Speaks in syllables 

Tachypnea 
Breath sounds diminished 

or absent 
SpO2 ≤94%  
Exhausted 

HR & BP dropping 



Terminal bronchioles collapse (spasm) during exhalation 
leading to air trapping in the alveoli  

Pt. breathes through pursed lips (replicates PEEP) 
Will keep lower airways open so the pt can exhale  

Severe distress 



Epinephrine effects 

Αlpha βeta 

Heart  
(B1) None 

↑ rate, force, 
automaticity, 
conduction 

Lungs  
(B2) Constricts Dilates 

Vessels Constricts Dilates 



Epinephrine 1mg/1mL IM 
Indications: Deteriorating ventilations and/or 

severe asthma attack 
Action: Relaxes bronchial smooth muscle, 

constricts bronchial arterioles                                         
Reduces congestion 

Onset 5-10 min 
Individualized risk/benefit                                   

analysis required 



Asthma pts need their bronchioles dilated.  
They DO NOT need their vessels constricted! 
Easy to remember: 

IV epi affects                                      
the vessels 

IV epi only given to                                
hypotensive or                                         
pulseless patients 

Why IM instead of IV? 



Epi -dose 
Epi 1mg/1mL 0.3 mg (0.3 mL) IM 
 Begin transport as soon as Epi is given 
 Don’t wait for a response 
 Repeat X 1 in 10 min if minimal response 
Peds: 0.01 mg/kg up to 0.3 mg  

Presenter
Presentation Notes
Needs very rapid reversal of bronchoconstriction (beta agonist); airways too constricted for albuterol to get to target tissues



Epinephrine side effects 
CNS: HA, dizziness, tremors, restlessness, 
anxiety 

CV: Tachycardia, palpitations, HTN, 
vasoconstriction, myocardial                                    
O2 consumption 

Do not give to pts in HF! 
Can worsen myocardial                                      
ischemia & HTN 

GI: N / V 



Albuterol & ipratropium 
Continue neb enroute 
May repeat both 



Magnesium sulfate 
Actions   
 Acts like a Ca blocker: relaxes 

bronchial & vascular smooth 
muscle  

 May interfere with inflammatory 
response  

 Potentiates ß agonists 
Indications: Severe asthma attack 

refractory to epinephrine  



Magnesium dose  

2 Gm (4 mL) mixed w/ 16 mL 
NS in a 20 mL syringe slow 
IVP/IO over 5 minutes 

No more than 1 Gm/minute to 
avoid respiratory depression  



On-going assessment 

■ Mental status 
■ Degree of dyspnea; speech 
■ Use of accessory muscles; WOB 
■ RR, effort; orthopnea 
■ Presence/intensity of breath sounds 
■ Degree of wheezing 
■ Peak flows; SpO2, capnography, ECG 



#8  78 M with SOB 



What is 
happening 
with this pt? 



Presenter
Presentation Notes
This pt is in an acute COPD exacerbation. They didn’t here much when listening to breath sounds.  Would you give a neb? I would…



ED Presentation 
Tachypneic w/ ↓ BS at bases w/ course 
crackles 
SPO2 100% RA; BP 214/89 
Admitted to ICU for urgent dialysis & aggressive 
diuresis 
CXR- HF; possible LLL infiltrate; CT no PE 
Lactate level: 1.34 
B LE pitting edema 
Echo 30-40% EF 
ESRD; no intubation required 



Cardiogenic Shock 
Weakened heart can’t pump enough 

blood to meet body's needs 
Pump failure with hypoperfusion or shock 
Absolute BP not as important as 

evidence of hypoperfusion (cool skin, 
AMS) 



Compensatory mechanisms exhausted 
Hypoperfusion persists after correction of 

dysrhythmias, hypovolemia, or  altered 
vascular tone 

Hypotension worsens                               
coronary perfusion 

Stunned/starved heart                                  
cells stop squeezing 

Cardiogenic Shock 



Triad of cardiogenic shock 

Pump failure 

Pulmonary edema Hypotension 



Mix drip:  4 mg (4 mL) in 1000 mL NS or D5W 
Concentration: 4 mcg/mL (dilute on purpose) 
Initial dose: 8 mcg/min (2 mL/min)  
Adjust upwards in 2 mcg/min (0.5 mL/min) 
increments to max of 20 mcg/min to reach                      
SBP 90 (MAP ≥ 65) 
 

Presenter
Presentation Notes
Rationale: Large bags seem to drip more reliably than small.  Concentration more dilute that some formulations – but makes dosing easier to do math in head. Can use microdrip or regular drip tubing as long as they carefully count drips based on THEIR tubing calibration



Maintenance dose 
Maintenance after target BP reached:  
2 mcg/min (0.5 mL/min) to (30 mcggts)                              
4 mcg/min (1mL/min) (60 mcggts) 

Presenter
Presentation Notes
Reduce dose as soon as BP targets met and watch BP to see if it stays up



Avoid 
hypertension 
■ Levophed is potent 
■ Response to pressors vary 
■ Dangerously high BP may occur if not 

monitored carefully 
■ Retake BP every 2 min from time drug 

started until desired BP reached 
■ Then every 5 minutes on maintenance 



Questions? 
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