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PULMONARY EMBOLISM 

Diagnostic algorithm: 

 

 

≥500 ng/mL 

<500 ng/mL 

B/L USG leg 

Negative 
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Well’s criteria is a risk stratification and clinical decision rule to estimate the 

probability of PE in patients with history and examination suggesting acute PE as a 

diagnostic possibility. 

Investigations 

 

Anticoagulation at ER before disposition: 

1. Enoxaparin (Clexane) 1 mg/kg s.c. BD (CrCl >30) or OD (CrCl <30) stat (cont. 

min. 5 days) 

2. Tab. Warfarin 5 mg PO stat and continue 2.5-5 mg PO OD (Target INR: 2-3) 
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AECOPD 

Empiric Antibiotics for 5-7 days (1): 

 

 

 

 

Table 1 - Risk factors for Pseudomonas: 

Bronchiectasis    Antibiotics in past 90 days 

Prior Pseudomonas respiratory culture  History of intubation 

Systemic steroids    Frequent exacerbations 

Residence in a longterm care facility  Immunocompromised 
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Classification of Acute Exacerbation of COPD: (2) 

Parameters No respiratory 
failure 

Acute respiratory 
failure – non-life 
threatening 

Acute respiratory failure 
– life threatening 

RR (/min) 20-30 >30 >30 

Accessory 
muscles of 
respiration 

Unused Used Used 

Mental status Normal Normal Altered 

Hypoxemia Improved with 
oxygen via nasal 
cannula 

Improved with oxygen 
via nasal cannula 

Requires more than nasal 
cannula (FiO2 >40%) 

Hypercarbia Absent 50-60 mmHg >60 mmHg or pH ≤7.25 

 
Defer sputum cultures unless risk factors for pseudomonas are present or treatment 

failure of AECOPD. 

Patients diagnosed with pneumonia should be treated with the antibiotics 

appropriate for the diagnosis. 

Management (2): 

1. Resuscitation 

2. Oxygen therapy as per Acute respiratory failure in protocol (Target SpO2 88-

92%) 

3. Salbutamol 2.5-5 mg +/- Ipratropium 0.5 mg via nebulizer or 2-4 puffs from 

MDI every hour for 2-3 doses, then every 2-4 hours based on response 

(Withold long acting bronchodilators). 

4. Consider use of long-acting bronchodilators when the patient becomes 

stable. 

5. Tab. Prednisone 40 mg PO or Inj. Methylprednisolone 40 mg IV OD X 5 days. 

6. Consider non-invasive or invasive mechanical ventilation (as indicated). 

7. Others (3): 

a. Monitor fluid balance 

b. Consider subcutaneous heparin or LMWH for VTE prophylaxis. 
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c. Identify and treat associated conditions (heart failure, arrhythmias, 

PE, etc.)  

 

 

Tables (2): 

 

 

 

 

 

 

 

 

 

 

 

 

Diagnostic testing and Monitoring (3): 

1. Continuous/Close monitoring: vital signs, ECG, respiratory status 

2. Monitor blood glucose 
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3. ABG: Obtain ABG in all patients with severe COPD exacerbation 

4. Portable chest radiograph: Look for signs of pneumonia, acute heart failure, 

pneumothorax 

5. CBC, electrolytes (Na+, K+), BUN, and creatinine; also obtain cardiac 

troponin, BNP, or NT-proBNP, if diagnosis is uncertain 

6. ECG: Look for arrhythmia, ischemia, cor pulmonale 

Key elements of discharge (4): 

1. Improved dyspnea: to the point that patient can eat, sleep, walk and 

correctly use inhaler medications. 

2. Clinically stable: for 12-24 hours, with short-acting bronchodilators required 

no more frequently than q4h. 

3. Antibiotics and steroids: complete the course, if initiated in the hospital. 

4. Inhaler regimen: a minimum of a long-acting bronchodilator +/- inhaled 

steroids and a rescue inhaler. 

5. Education: on importance of adherence to inhaler regimen, correct inhaler 

technique and smoking cessation. 

6. Domicilliary oxygen: If – 

a. Room air SpO2 <88% (or pO2 <56), or 

b. Room air SpO2 88% (or pO2 56-59) + 1 of the 3: Lower extremity 

edema suggestive of CHF, pulmonary HTN/cor pulmonale, or 

erythrocytosis (hematocrit >56%) 

7. Readmission risk: Use assessment tool to estimate readmission risk. 

a. High risk of readmission: Follow up in 1 week 

b. Moderate or low risk of readmission: Follow up in 1 month 

8. PFT: Schedule full PFTs (including bronchodilators) 4-6 weeks after AECOPD, 

if not previously performed. 

References:  
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https://www.nebraskamed.com/sites/default/files/documents/for-

providers/asp/COPD_pathway2016_Final.pdf 

2. Global Strategy for the Diagnosis, Management and Prevention of COPD, Global Initiative for 

Chronic Obstructive Lung Disease (GOLD) 2017. Available from: http://goldcopd.org/. 

3. Rapid overview severe COPD exacerbation [Internet]. Uptodate. [cited 2018Jan4]. Available 

from: 

https://www.nebraskamed.com/sites/default/files/documents/for-providers/asp/COPD_pathway2016_Final.pdf
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CAP (2): CURB-65 score (1 for each) 

 Confusion (AMT ≤8) 

 BUN >7 mmol/l or 19 mg/dl 

 RR ≥ 30 breaths/min 

 SBP ≤ 90 or DBP ≤ 60 

 Age 65 or older 

CRB-65: 0 OR 

CURB-65: 0-1 

(MILD/LOW) 

 

CRB-65: 1-2 OR 

CURB-65: 2 

(MODERATE) 

CRB-65: 3-4 OR 

CURB-65: 3-5 

(HIGH/SEVERE) 

Pneumonia develops ≥48 hrs 

following: 

Hospitalization: HAP 

ET intubation: VAP Home OR 

Hospital 

 

Hospital 

Consider ICU: if CURB-65 4 or 5 

 

Ward (3) 

 

https://www.uptodate.com/contents/image?imageKey=EM%2F65420&topicKey=PULM%2F146

1&search=copd&source=outline_link&selectedTitle=4~150 

4. Sagana R, Wesorick D. Care of the Hospitalized Patient with Acute Exacerbation of COPD 

[Internet]. Michingan Medicine. 2016 [cited 1 January 2018]. Available from: 

http://www.med.umich.edu/1info/FHP/practiceguides/InptCOPD/COPD.final.pdf 

Further reading: http://goldcopd.org/wp-content/uploads/2016/12/wms-GOLD-2017-Pocket-

Guide.pdf 

 

Community Acquired Pneumonia (CAP)  

 

 

 

 

 

 

 

 

 

 

 

Physical Examination Findings (1):  

Fever 

Tachypnea  

Tachycardia  

Dullness to percussion 

❑ Bronchial breath sounds 

❑ Rales  

❑ Increased vocal fremitus  

❑ Pleural friction rub 

 

Symptoms that 

suggest LRTI: 

❑ Fever  

❑ Cough with 

sputum 

❑ Dyspnea 

❑ Pleuritic chest pain 

Order Labs: 

❑ CBC 

❑ BUN and Cr 

❑ Sputum G/S and 

C/S 

❑ Blood C/S and 

ABG if needed 

CXR if ≥1 of: only 1% risk of 

pneumonia if 4 absent (1) - 

 Fever >37.8 c or 100 F 

 Tachypnea (>20/min) 

 Tachycardia (>100/min) 

 Decreased breath sounds 

 Crackles 

https://www.uptodate.com/contents/image?imageKey=EM%2F65420&topicKey=PULM%2F1461&search=copd&source=outline_link&selectedTitle=4~150
https://www.uptodate.com/contents/image?imageKey=EM%2F65420&topicKey=PULM%2F1461&search=copd&source=outline_link&selectedTitle=4~150
http://www.med.umich.edu/1info/FHP/practiceguides/InptCOPD/COPD.final.pdf
http://goldcopd.org/wp-content/uploads/2016/12/wms-GOLD-2017-Pocket-Guide.pdf
http://goldcopd.org/wp-content/uploads/2016/12/wms-GOLD-2017-Pocket-Guide.pdf
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ICU/Step-down (3) 

 

  

 

 

 

 

 

 

References: 

1. Kelsberg G, Safranek S, Ely JW. Clinical inquiries. How accurate is the clinical 

diagnosis of pneumonia? J Fam Pract. 2003 Jan;52(1):63-4. Review. PubMed PMID: 

12540315. 

2. Lim WS, Baudouin SV, George RC, et al. BTS guidelines for the management of 

community acquired pneumonia in adults: update 2009 Thorax 2009;64:iii1-iii55. 

Indications for ward admission: Any 1 - 

 Inability to maintain oral intake 

 Concern about adherence to 

therapy 

 H/O substance abuse 

 Mental illness 

 Cognitive or functional impairment 

 Concern about living/social 

situation 

 SpO2 <92% in room air (represent a 

significant change from baseline) 

Indications for ICU admission (Severe 

CAP) 

Any 1 of – 

 Invasive mechanical ventilation 

 Septic shock requiring vasopressor 

≥3 of - 

 Altered mental status 

 Hypotension requiring fluid 

support 

 Temp <36c (96.8 F) 

 RR >/= 30/min 

 PaO2/FiO2 ratio ≤ 250 

 BUN >7 mmol/l or 19 mg/dl 

 Leukocyte <4000/cu.mm 

 Platelet <100,000/ml 

 Multilobar infiltrates 
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3. Emergency KT: Suspected pneumonia [Internet]. Tamingthesru.com. 2014 [cited 4 

January 2018]. Available from: http://www.tamingthesru.com/s/Pneumonia-Flow-6-

24-14-3dg7.pdf 

Further reading: http://www.japi.org/january_special_2012/08_pneumonia_review_of.pdf 

 

 

 

 

 

VAP/HAP  

http://www.tamingthesru.com/s/Pneumonia-Flow-6-24-14-3dg7.pdf
http://www.tamingthesru.com/s/Pneumonia-Flow-6-24-14-3dg7.pdf
http://www.japi.org/january_special_2012/08_pneumonia_review_of.pdf
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Further reading: 
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O'Grady NP, Bartlett JG, Carratalà J, El Solh AA, Ewig S, Fey PD, File TM Jr, Restrepo MI, Roberts 

JA, Waterer GW, Cruse P, Knight SL, Brozek JL. Management of Adults With Hospital-acquired 

and Ventilator-associated Pneumonia: 2016 Clinical Practice Guidelines by the Infectious 

Diseases Society of America and the American Thoracic Society. Clin Infect Dis. 2016 Sep 

1;63(5):e61-e111. doi: 10.1093/cid/ciw353. Epub 2016 Jul 14. PubMed PMID: 27418577; 

PubMed Central PMCID: PMC4981759. 
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http://med.stanford.edu/bugsanddrugs/guidebook/_jcr_content/main/panel_builder_1454513702/panel_0/download_798094518/file.res/SHC%20pathway%20HAP-VAP.pdf
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Acute Uncomplicated Pharyngitis 

 

Antibiotics for GABHS acute pharyngitis: 

Antibiotic  Dose  Duration  

1st choice: Penicillin V (Penoxymethyl penicillin)  1.2M IU / oral / 12h  8-10 days  

 

Alternatives: Penicillin G  1.2M IU im  1 dose  

                        Amoxicillin  500mg / 12h  8-10 days  

                        Cefadroxil  500mg / 12h  8-10 day 

 
Symptomatic treatment: 

1. Rest; Ensure adequate intake of fluids, avoid irritants and gargle with warm water 

and salt. 

2. Analgesics and anti-inflammatories 

 Ibuprofen and diclofenac > PCM in relieving sorethroat 

 Alternative: Lozenges containing flurbiprofen 8.75 mg (Strepsils, Strepfen) 

Reference: 
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Cots JM, Alós JI, Bárcena M, Boleda X, Cañada JL, Gómez N, Mendoza A, Vilaseca I, Llor C. [Recommendations for 

management of acute pharyngitis in adults]. Enferm Infecc Microbiol Clin. 2016 Nov;34(9):585-594. doi: 

10.1016/j.eimc.2015.02.010. Epub 2015 Apr 11. Spanish. PubMed PMID: 25869058. 

Unexplained Dyspnea 
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Modified Borg Dyspnea Scale 
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20 
Epomedicine.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

Acute Cough (<3 weeks) 

Algorithm (1): 
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Control of cough (2): 

1. “Home remedy” such as honey and lemon. 

2. Simple voluntary suppression of cough may be sufficient to reduce cough 

frequency. 

3. Opiate anti-tussives have a significant adverse side effect profile and are not 

recommended. 

4. Recommended anti-tussives: Dextromethorphan (60 mg BD), 1st generation 

anti-histaminics (Levodropropizine 60 mg TDS). 

Reference: 
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Acute Exacerbation of Asthma 
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Salbutamol 

Kg Unit Dose 
(0.5%) 

MDI Continuous 

5-10 2.5 mg (0.5 mL) 4 puffs 7.5 mg/hr 

> 10-
20 

3.75 mg 
(0.75mL) 

6 puffs 11.25 
mg/hr 

> 20 5 mg (1.0 mL) 8 puffs 15 mg/hr 

Ipratropium 

5-10 500 mcg over 1 hr in nebulizer or 250 mcg 
q20 min x 3 

> 10 1000 mcg over 1 hr in nebulizer or 500 mcg 
q20 min x 3 

Prednisone/Methylprednisolone 

  1-2 mg/kg p.o./IV, MAX 60 mg or 
equivalent 

Dexamethasone 

 0.6 mg/kg, to maximum dose of 16 mg, for 
2 dose 

Magnesium Sulfate 

50 mg/kg, MAX 2 g 
Give with Normal saline bolus, 20ml/kg (max 1 liter) 
over 20 min, observe in ED 60 min prior to transfer to 
inpatient floor 

Terbutaline 

Subcutaneous: 0.01 mg(mL)/kg MAX 0.25 mg (0.25 
mL) q20 min X 3 doses 

Epinephrine (1:1000) 

Subcutaneous: 0.01 mg(mL)/kg MAX 0.3-0.5 mg (0.3-
0.5 mL) q20 min X 3 doses 

1. Oxygen: Target SpO2 – 93 to 
95% adults and 94-98% 
children 6-11 years 

2. Bronchodilators: Salbutamol 
+ Ipratropium Neb. Or MDI 
q20 min X 1-3 doses 

3. Corticosteroid: Oral (if 
tolerated) or IV and continue 
for 5 days 

4. Refractory cases (after 1 
hour) and Respiratory 
failure imminent: 
Add: Magnesium sulfate X 1 
dose 
Consider s.c. terbutaline OR 
epinephrine 
Consider RSI (slowing of RR, 
severe hypoxemia, 
depressed mental status, 
inability to maintain 
respiratory effort) 
Consider ICU admission 

5. Fever, purulent sputum or 
CXR suggestive of 
pneumonia: 
Add antibiotics 

6. Avoid sedatives 
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Spontaneous Pneumothorax (1) 
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Occasionally a "skin fold" may be confused with a pneumothorax. To make this 

distinction, look for whether the "line" in question extends beyond the chest wall - 

this is suggestive of a skin fold. 

Deep sulcus sign – Dark lateral sulcus where the chest wall meets the diaphragm 

(subtle sign of pneumothorax in supine position). 

Tension Pneumothorax 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Symptoms and Signs (2): 

1. Universal findings: Chest pain 

and Respiratory distress 

2. Common findings (50-75% 

cases): Tachycardia, Ipsilateral 

decreased air entry 

3. Inconsistent findings (<25% 

cases): Low SpO2, Tracheal 

deviation, Hypotyension 

4. Rare findings (10% cases): 

Cyanosis, Hyper-resonance, 

Decreased level of 

consciousness, Ipsilateral chest 

hyper-expansion and hypo-

mobility, Acute epigastric pain, 

Cardiac apical displacement, 

Sternal resonance 

Indications for immediate 

chest decompression (2): 

Chest radiograph not 

immediately available and: 

 Sp02<92% on 02 

 Systolic BP<90 mm Hg 

 Respiratory rate<10 

 Decreased level of 

consciousness on 02 

 Cardiac arrest 

 bilateral finger or 

tube thoracostomy 

 not needle 

thoracocentesis 

 

CXR in tension pneumothorax (2): 

Ipsilateral hyper-expansion: 

Hemidiaphragmatic 

depression, Increased rib 

separation, Increased thoracic 

volume 

Mediastinal pressure: 

Ipsilateral flattening of heart 

border, Contralateral 

mediastinal deviation 

 

Emergent needle 

thoracocentesis (2) 

1. 14-16 G 

cannula 

2. Just above 3rd 

rib (2nd ICS) in 

MCL 

3. Remove the 

needle from 

cannula 

 

Reattempt needle 

thoracocentesis (4) 

1. 14-16 G 

cannula 

2. Just above 5th 

or 6th rib (4th 

or 5th ICS) in 

MAL 

3. Remove the 

needle from 

cannula 

 

fail 

A gush of air (2): Fix cannula &

 Prepare for tube thoracostomy 
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Catheter aspiration of pneumothorax (3): 

1. Landmark: Identify the 3rd rib in the mid-clavicular line. 

2. Local anesthesia: Infiltrate 5 to 10 mL of 1% lignocaine subcutaneously and 

deeper until reaching the pleural space; this must be confirmed by 

aspiration of air into the syringe. 

3. Catheter insertion: Insert venous catheter 16-18 G with 3 way above the 3rd 

rib in the mid-clavicular line, unless the pneumothorax is elsewhere. 

4. Aspirate: until no more air is returned. 

5. Repeat CXR: Leave the catheter in situ and immediately repeat the chest X-

ray. Repeat the chest X-ray again in 2 to 4 hours. 

6. Reaccumulation of pneumothorax and removal of catheter: 

a. If the pneumothorax has not reaccumulated, remove the catheter 

and discharge with advice to return if symptoms recur, or every 2 

weeks until pneumothorax has resolved. 

b. If the pneumothorax has reaccumulated, connect the catheter to a 

continuous drainage underwater seal or Heimlich valve. 

Indications for tube thoracostomy in Thoracic trauma (5): 

1. Simple pneumothorax associated with any chest trauma 

2. Tension pneumothorax 

3. Pneumothorax increasing in size 

4. Pneumothorax in any unstable patient 

5. Bilateral pneumothorax 

6. Hemothorax or Hemopneumothorax 

7. Pneumothorax in an intubated, ventilated patient (including those about to 

undergo general anesthesia) 

8. Open pneumothorax (“sucking” chest wound) in association with application 

of sterile occlusive dressing over the chest wall defect 

Indications for thoracotomy in Thoracic trauma (5): 

1. Operating room thoracotomy: 

a. Initial evacuation of 1500 ml of blood or more from thoracostomy 

tube 

b. Persistent hemorrhage (≥200 ml/hr for 4 hours) 

c. Failure of tube thoracostomy with enlarging hemothorax 
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d. Hemodynamic instability despite adequate resuscitation 

2. Emergency department thoracotomy: 

a. Penetrating injury with trauma arrest en route to or in the 

emergency department. 
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Hemoptysis 

 

High-flow oxygen and Close monitoring 
Decubitus position with affected (gurgling) 
side down or supine with head down 
2 large bore IV access 
NS or RL for hypotension 
Arrange and cross-match 6U blood 
Hemoptysis work-up 
Correct coagulopathy/thrombocytopenia 
IV antibiotics 
8 mm ET intubation and suctioning 
Tranexamic acid + Vasopressin/octreotide 
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FOB = Fiber-optic bronchoscopy; BAE = Bronchial Artery Embolization 

 

 

Massive hemoptysis: 

 Volumetric: 600 ml within 24 hours; >8 ml/kg/day (pediatric) 

 Magnitude of effect: Respiratory or hemodynamic compromise 

 Asphyxiating hemoptysis: >150 ml/hr (volume of anatomical deadspace) 

High risk for neoplasm*: 

1. Age >40 years old 

2. >40 pack-year smoking 

3. Recurrent bleed 

4. No history consistent with lower respiratory tract infection 

Quantifying hemorrhage: 

1. 1 teaspoonful (tspf) = 5 ml 

2. 1 table spoon full (tbspf) = 15 ml 

3. 1 cup = 250 ml 

Tranexamic acid: 15-25 mg/kg IV q6h; for less severe – 1 gm PO TDS X 5 days 

Vasopressin: 0.3 U/kg over 20 min followed by 0.3 U/kg/hr; 20 U in 100 ml D5% IV 

over 15 minutes followed by 0.2 U/min) 

Octreotide: 50 mcg IV over 15 minutes followed by 2.5 ml/hr (400 mcg in 20 ml D5%) 
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Reference and Further reading: Tintinalli’s Emergency Medicine: A Comprehensive 

Study Guide, 7th ed., see Chapter 66, “Hemoptysis,” by William Franklin Young, Jr. 

Oxygenation in Acute Respiratory Failure 

Chart 1: pCO2 6kPa = 45 mmHg 

Oxygen with reservoir mask at 15l/min. 

Once stable, reduce oxygen dose and 
aim for SpO2 94-98%. 
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Chart 2: 

Yes 
Initiate oxygen via nasal cannula 
2-6 l/min or face mask 5-10 l/min 

and check ABG 
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ABG 

ABG and VBG correlation (1): 

 

Indications (2) Contraindications 

All critically ill patients. Negative modified Allen’s test 

Unexpected or inappropriate hypoxaemia (SpO2 
<94%) or any patient requiring oxygen to 
achieve this target range. 

Arteriovenous fistula 

Deteriorating oxygen saturation or increasing 
breathlessness in a patient with previously 
stable chronic hypoxaemia. 

Peripheral arterial disease 

Any previously stable patient who deteriorates 
and requires a significantly increased fraction of 
inspired oxygen to maintain constant oxygen 
saturation. 

Distorted anatomy/ 
trauma/burns to the limb - at 
or proximal to the attempted 
arterial puncture site. 

Any patient with risk factors for hypercapnic 
respiratory failure who develops acute 
breathlessness, deteriorating oxygen saturation 
or drowsiness or other symptoms of CO2 
retention. 

Medium or high dose 
anticoagulation therapy, or 
history of clotting disorder. 

Breathless patients with risk of metabolic 
conditions such as diabetic ketoacidosis or 
metabolic acidosis due to renal failure. 

Severe coagulopathy 
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Any other evidence that would indicate that 
blood gas results would be useful in the patient’s 
management. 

Abnormal or infectious skin 
processes at/or near puncture 
site. 
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Uncomplicated Acute Rhinosinusitis 
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Reference and further reading: Patel Z, Hwang P. Uncomplicated acute sinusitis and 

rhinosinusitis in adults: Treatment [Internet]. Uptodate. 2017 [cited 8 January 2018]. 

Available from: https://www.uptodate.com/contents/uncomplicated-acute-sinusitis-

and-rhinosinusitis-in-adults-treatment 


