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Learning Objectives

� Describe the etiology and pathophysiology of venous 
thromboembolism (VTE)

� Identify factors that place patients at risk for the development 
of VTE

� Select optimal antithrombotic dosages for high-risk patients 
with decreased renal function or other co-morbid conditions

� Provide an update on new COPD medications
� Discuss the impact of risk stratification strategies when 

selecting treatment approaches for patients with COPD
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VTE - Treatment

� Low molecular weight heparin (LMWH)
� Unfractionated heparin (UFH) 
� Fondaparinux� Fondaparinux
� Warfarin
� Thrombolytics



Prevention of VTE

� Mechanical Devices
Intermittent Pneumatic Compression Hose
Venous Foot Pump
Graduated Compression StockingsGraduated Compression Stockings

� Medications
Heparin (UFH) 
Low-Molecular Weight Heparin (LMWH)
Fondaparinux
Warfarin
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Mechanical Devices



Real Life…
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UFH vs. LMWH vs. Fondaparinux

UFH LMWH Fonda
Dosing frequency                    2-3X/day         1X/day           1X/day
Monitoring (treat)                    required            none               none
Self administration (treat)   no   yes                 yesSelf administration (treat)   no   yes                 yes
Predictable response less  more              more
HIT frequency                              low             very low         “zero”
Efficacy                                       good             better             better
Bleeding Risk                               low             lower                 ?
Cost                                              low higher            higher
Renal dosing                                 no yes                  X
Epidural concerns                        less more              more
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VTE Prophylaxis – ACCP (2008)

� General Surgery
� Vascular Surgery
� Gynecologic Surgery

Urologic Surgery

� Neurosurgery
� Trauma
� Spinal Cord Injury

� Urologic Surgery
� Laparoscopic Surgery
� Bariatric Surgery
� Thoracic Surgery
� Coronary Artery Bypass Surgery
� Orthopedic Surgery

� Spinal Cord Injury
� Burns
� Medical Conditions
� Cancer Patients
� Critical Care
� Long Distance Travel



VTE Risk – General Surgery

� Traditional risk factors
� Inpatient vs. outpatient
� Duration� Duration
� Increasing age (>40 yrs.)
� General vs. regional anesthesia
� Perioperative care
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Controversial Issues in VTE 
Prevention – Medical Patients

� Prophylaxis necessary?
� UFH BID vs. TID?� UFH BID vs. TID?
� UFH vs. LMWH vs. fondaparinux?
� Duration of prophylaxis?
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Medical Conditions – ACCP (2008)

� For acutely ill medical patients admitted to hospital with CHF or 
severe respiratory disease, or who are confined to bed and have 
one or more additional risk factors, including active cancer, 
previous VTE, sepsis, acute neurologic disease, or inflammatory 
bowel disease, we recommend thromboprophylaxis with LMWH bowel disease, we recommend thromboprophylaxis with LMWH 
(Grade 1A), LDUH (Grade 1A), or fondaparinux (Grade 1A)

� For medical patients with risk factors for VTE, and for whom 
there is a contraindication for anticoagulant thromboprophylaxis, 
we recommend the optimal use of mechanical 
thromboprophylaxis with GCS or IPC (Grade 1A).

(No RCT data exists using mechanical devices in any medical group)



Extended Prophylaxis

� Surgical
Cancer
Hip arthroplasty
Knee arthroplastyKnee arthroplasty
Hip fracture repair

� Trauma
Impaired mobility

� Spinal cord injury
� Medical
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COPD – Goals of Treatment
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Smoking Cessation Agents

Hanania, NA. Update on the Pharmacologic 
Therapy for Chronic Obstructive Lung Disease.

Clin Chest Med 2007; 28: 589-607.



Bronchodilators

� Work by directly relaxing airway smooth muscle and several 
other mechanisms

� 3 classes: B agonists, anticholinergics and theophylline
� Reduce symptoms, improve lung function (spirometric � Reduce symptoms, improve lung function (spirometric 

measures), reduce the frequency and severity of exacerbations, 
improve exercise tolerance, ? reduce mortality (TORCH and 
UPLIFT)

� Proper medication delivery is important (MDI +/- spacer, DPI 
or nebulizer)

� Available individually and in fixed combinations 
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Beta-agonist Bronchodilators

� Beta receptors are present in airway smooth muscle along with 
many other locations (mucus glands, vascular endothelium, 
ciliated epithelium, mast cells, inflammatory cells, etc.)

� Albuterol and formoterol have more rapid onset than 
salmeterolsalmeterol

� Albuterol has short duration of action but formoterol and 
salmeterol have longer duration

� Most agents are racemic mixtures except levalbuterol and 
arformoterol (R-enantiomers) which may be more effective 
with less side effects

� Side effects include tachycardia and tremor (NO increased 
mortality unlike asthma)



Anticholinergic Bronchodilators

� Anticholinergic agents block parasympathetic activity which 
reduces airway smooth muscle contraction and mucus 
secretion

� Ipratropium has short duration of action and tiotropium has a � Ipratropium has short duration of action and tiotropium has a 
longer duration

� Side effects include dry mouth, urinary retention and increased 
risk of glaucoma



Methylxanthine Bronchodilators

� Theophylline is a nonselective phosphodiesterase inhibitor
� Acts as a weak bronchodilator, respiratory stimulant, improves 

diaphragmatic contractility and has anti-inflammatory 
propertiesproperties

� Has narrow therapeutic index thus follow plasma level
� Side effects include tremor, nausea, arrhythmias and seizures



Anti-inflammatory Therapy

� COPD has a significant inflammatory component 
� Includes oral and inhaled corticosteroids (ICS)
� Add ICS for severe stage when having frequent exacerbations

ICS have minimal effect on spirometric measures but reduce � ICS have minimal effect on spirometric measures but reduce 
frequency of exacerbations and improve health status 
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