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Critical and Cardiac Care Patient Management T. Scott Gallacher, MD, MS



Critical Care History and Physical Examination Chief complaint: Reason for admission to the ICU. History of present illness: This section should included pertinent chronological events leading up to the hospi talization. It should include events during hospitaliza tion and eventual admission to the ICU. Prior cardiac history: Angina (stable, unstable, changes in frequency), exacerbating factors (exertional, rest angina). History of myocardial infarction, heart failure, coronary artery bypass graft surgery, angioplasty. Previous exercise treadmill testing, ECHO, ejection fraction. Request old ECG, ECHO, impedance cardiog raphy, stress test results, and angiographic studies. Chest pain characteristics: A.Pain: Quality of pain, pressure, squeezing, tightness B.Onset of pain: Exertional, awakening from sleep, relationship to activities of daily living (ADLs), such as eating, walking, bathing, and grooming. C.Severity and quality: Pressure, tightness, sharp, pleuritic D.Radiation: Arm, jaw, shoulder E.Associated symptoms: Diaphoresis, dyspnea, back pain, GI symptoms. F.Duration: Minutes, hours, days. G.Relieving factors: Nitroclycerine, rest. Cardiac risk factors: Age, male, diabetes, hypercholesteremia, low HDL, hypertension, smoking, previous coronary artery disease, family history of arteriosclerosis (eg, myocardial infarction in males less than 50 years old, stroke). Congestive heart failure symptoms: Orthopnea (num ber of pillows), paroxysmal nocturnal dyspnea, dyspnea on exertional, edema. Peripheral vascular disease symptoms: Claudication, transient ischemic attack, cerebral vascular accident. COPD exacerbation symptoms: Shortness of breath, fever, chills, wheezing, sputum production, hemoptysis (quantify), corticosteroid use, previous intubation. Past medical history: Peptic ulcer disease, renal dis ease, diabetes, COPD. Functional status prior to hospitalization. Medications: Dose and frequency. Use of nitroglycerine, beta-agonist, steroids. Allergies: Penicillin, contrast dye, aspirin; describe the specific reaction (eg, anaphylaxis, wheezing, rash, hypotension). Social history: Tobacco use, alcohol consumption, intravenous drug use. Review of systems: Review symptoms related to each organ system.



Critical Care Physical Examination Vital signs: Temperature, pulse, respiratory rate, BP (vital signs should be given in ranges) Input/Output: IV fluid volume/urine output. Special parameters: Oxygen saturation, pulmonary artery wedge pressure (PAWP), systemic vascular resistance (SVR), ventilator settings, impedance cardiography. General: Mental status, Glasgow coma score, degree of



distress.



HEENT: PERRLA, EOMI, carotid pulse.



Lungs: Inspection, percussion, auscultation for wheezes,



crackles.



Cardiac: Lateral displacement of point of maximal im



pulse; irregular rate,, irregular rhythm (atrial fibrillation); S3



gallop (LV dilation), S4 (myocardial infarction), holosystolic



apex murmur (mitral regurgitation).



Cardiac murmurs: 1/6 = faint; 2/6 = clear; 3/6 - loud; 4/6



= palpable; 5/6 = heard with stethoscope off the chest; 6/6



= heard without stethoscope.



Abdomen: Bowel sounds normoactive, abdomen soft and



nontender. 



Extremities: Cyanosis, clubbing, edema, peripheral pulses



2+. 



Skin: Capillary refill, skin turgor.



Neuro



Deficits in strength, sensation. Deep tendon reflexes: 0 = absent; 1 = diminished; 2 = normal; 3 = brisk; 4 = hyperactive clonus. Motor Strength: 0 = no contractility; 1 = contractility but no joint motion; 2 = motion without gravity; 3 = motion against gravity; 4 = motion against some resistance; 5 = motion against full resistance (nor mal). Labs: CBC, INR/PTT; chem 7, chem 12, Mg,



pH/pCO2/pO2. CXR, ECG, impedance cardiography, other



diagnostic studies.



Impression/Problem list: Discuss diagnosis and plan for



each problem by system.



Neurologic Problems: List and discuss neurologic



problems 



Pulmonary Problems: Ventilator management.



Cardiac Problems: Arrhythmia, chest pain, angina.



GI Problems: H2 blockers, nasogastric tubes, nutrition.



Genitourinary Problems: Fluid status: IV fluids, electro



lyte therapy.



Renal Problems: Check BUN, creatinine. Monitor fluids



and electrolytes. Monitor inputs and outputs.



Hematologic Problems: Blood or blood products, DVT



prophylaxis, check hematocrit/hemoglobin.



Infectious Disease: Plans for antibiotic therapy; antibiotic



day number, culture results.



Endocrine/Nutrition: Serum glucose control, parenteral or



enteral nutrition, diet. 



Admission Check List 1. Call and request old chart, ECG, and x-rays. 2. Stat labs: CBC, chem 7, cardiac enzymes (myoglobin, troponin, CPK), INR, PTT, C&S, ABG, UA, cardiac enzymes (myoglobin, troponin, CPK). 3. Labs: Toxicology screens and drug levels. 4. Cultures: Blood culture x 2, urine and sputum culture (before initiating antibiotics), sputum Gram stain, urinalysis. . . . . . . . . . . . 5. CXR, ECG, diagnostic studies. 6. Discuss case with resident, attending, and family.



Critical Care Progress Note ICU Day Number:



Antibiotic Day Number:



Subjective: Patient is awake and alert. Note any events



that occurred overnight.



Objective: Temperature, maximum temperature, pulse,



respiratory rate, BP, 24- hr input and output, pulmonary



artery pressure, pulmonary capillary wedge pressure,



cardiac output.



Lungs: Clear bilaterally



Cardiac: Regular rate and rhythm, no murmur, no rubs.



Abdomen: Bowel sounds normoactive, soft-nontender.



Neuro: No local deficits in strength, sensation.



Extremities: No cyanosis, clubbing, edema, peripheral



pulses 2+.



Labs: CBC, ABG, chem 7.



ECG: Chest x-ray:



Impression and Plan: Give an overall impression, and



then discuss impression and plan by organ system:



Cardiovascular: Pulmonary: Neurological: Gastrointestinal: Renal: Infectious: Endocrine: Nutrition:



Procedure Note A procedure note should be written in the chart when a procedure is performed. Procedure notes are brief opera tive notes. Procedure Note Date and time: Procedure: Indications: Patient Consent: Document that the indications, risks and alternatives to the procedure were ex plained to the patient. Note that the patient was given the opportunity to ask questions and that the patient consented to the procedure in writing. Lab tests: Relevant labs, such as the INR and CBC Anesthesia: Local with 2% lidocaine Description of Procedure: Briefly describe the procedure, including sterile prep, anesthesia method, patient position, devices used, anatomic location of procedure, and outcome. Complications and Estimated Blood Loss (EBL): Disposition: Describe how the patient tolerated the procedure. Specimens: Describe any specimens obtained and labs tests which were ordered. Name of Physician: Name of person performing procedure and supervising staff.



Discharge Note The discharge note should be written in the patient’s chart prior to discharge. Discharge Note Date/time: Diagnoses: Treatment: Briefly describe treatment provided during hospitalization, including surgical procedures and antibiotic therapy. Studies Performed: Electrocardiograms, CT scans, CXR. Discharge Medications: Follow-up Arrangements:



Fluids and Electrolytes Maintenance Fluids Guidelines: 70 kg Adult: D5 1/4 NS with KCI 20 mEq/Liter at 125 mL/hr. Specific Replacement Fluids for Specific Losses: Gastric (nasogastric tube, emesis): D5 1/2 NS with KCL 20 mEq/L. Diarrhea: D5LR with KCI 15 mEq/liter. Provide 1 liter of replacement for each 1 kg or 2.2 lb of body weight lost. Bile: D5LR with sodium bicarbonate 25 mEq/liter (1/2 amp). Pancreatic: D5LR with sodium bicarbonate 50 mEq/liter (1 amp).



Blood Component Therapy A.Packed red blood cells (PRBCs). Each unit pro vides 250-400 cc of volume, and each unit should raise hemoglobin by 1 gm/dL and hematocrit by 3%. PRBCs are usually requested in two unit increments. B.Type and screen. Blood is tested for A, B, Rh antigens, and antibodies to donor erythrocytes. If blood products are required, the blood can be rapidly pre-



pared by the blood bank. O negative blood is used when type and screen information is not available, but the need for transfusion is emergent. C.Type and cross match sets aside specific units of packed donor red blood cells. If blood is needed on an urgent basis, type and cross should be requested. D.Platelets. Indicated for bleeding if there is thrombocytopenia or platelet dysfunction in the setting of uncontrolled bleeding. Each unit of platelet concen trate should raise the platelet count by 5,000-10,000. Platelets are usually transfused 6-10 units at a time, which should increase the platelet count by 40-60,000. Thrombocytopenia is defined as a platelet count of less than 60,000. For surgery, the count should be greater than 50,000. E.Fresh Frozen Plasma (FFP) is used for active bleeding secondary to liver disease, warfarin overdose, dilutional coagulopathy secondary to multiple blood transfusions, disseminated intravascular coagulopathy, and vitamin K and coagulation factor deficiencies. Administration of FFP requires ABO typing, but not cross matching. 1.Each unit contains coagulation factors in normal



concentration.



2.Two to four units are usually required for thera



peutic intervention.



F.Cryoprecipitate 1.Indicated in patients with Hemophilia A, Von Willebrand's disease, and any state of hypofibrinogenemia requiring replacement (DIC), or reversal of thrombolytic therapy. 2.Cryoprecipitate contains factor VIII, fibrinogen, and Von Willebrand factor. The goal of therapy is to maintain the fibrinogen level above 100 mL/dL, which is usually achieved with 10 units given over 3 5 minutes.



Central Parenteral Nutrition Infuse 40-50 mL/hr of amino acid dextrose solution in the first 24 hr; increase daily by 40 mL/hr increments until providing 1.3-2 x basal energy requirement and 1.2-1.7 gm protein/kg/d (see formula, page 158) Standard Solution per Liter Amino acid solution (Aminosyn) 7-10%



500 mL



Dextrose 40-70%



500 mL



Sodium



35 mEq



Potassium



36 mEq



Chloride



35 mEq



Calcium



4.5 mEq



Phosphate



9 mMol



Magnesium



8.0 mEq



Acetate



82-104 mEq



Multi-Trace Element Formula



1 mL/d



Regular insulin (if indicated)



10-20 U/L



Multivitamin 12 (2 amp)



10 mL/d



Vitamin K (in solution, SQ, IM)



10 mg/week



Vitamin B 12



1000 mcg/week



Fat Emulsion: -Intralipid 20% 500 mL/d IVPB infused in parallel with standard solution at 1 mL/min x 15 min; if no adverse reactions, increase to 20-50 mL/hr. Serum triglyceride level should be checked 6h after end of infusion (maintain 100 mL. Flush tube with 100 cc of water after each bolus. Special Medications: -Metoclopramide (Reglan) 10-20 mg PO, IM, IV, or in J tube q6h. -Famotidine (Pepcid) 20 mg J-tube q12h OR -Ranitidine (Zantac) 150 mg in J-tube bid. Symptomatic Medications: -Loperamide (Imodium) 24 mg PO or in J-tube q6h, max 16 mg/d prn OR -Diphenoxylate/atropine (Lomotil) 5-10 mL (2.5 mg/5 mL) PO or in J-tube q4-6h, max 12 tabs/d OR -Kaopectate 30 cc PO or in J-tube q6h.



Radiographic Evaluation of Common Interventions I.Central intravenous lines A.Central venous catheters should be located well above the right atrium, and not in a neck vein. Rule out pneumothorax by checking that the lung markings extend completely to the rib cages on both sides. Examine for hydropericardium (“water bottle” sign, mediastinal widening). B.Pulmonary artery catheter tips should be located centrally and posteriorly, and not more than 3-5 cm from midline. II.Endotracheal tubes. Verify that the tube is located 3 cm below the vocal cords and 2-4cm above the carina; the tip of tube should be at the level of aortic arch. III.Tracheostomies. Verify by chest x-ray that the tube is located halfway between the stoma and the carina; the tube should be parallel to the long axis of the trachea. The tube should be approximately 2/3 of width of the trachea; the cuff should not cause bulging of the trachea walls. Check for subcutaneous air in the neck tissue and for mediastinal widening secondary to air leakage. IV.Nasogastric tubes and feeding tubes. Verify that the tube is in the stomach and not coiled in the esophagus or trachea. The tip of the tube should not be near the gastroesophageal junction. V.Chest tubes. A chest tube for pneumothorax drainage should be near the level of the third intercostal space. If the tube is intended to drain a free-flowing pleural effu sion, it should be located inferior-posteriorly, at or about the level of the eighth intercostal space. Verify that the side port of the tube is within the thorax. VI.Mechanical ventilation. Obtain a chest x-ray to rule out pneumothorax, subcutaneous emphysema, pneumomediastinum, or subpleural air cysts. Lung infiltrates or atelectasis may diminish or disappear after initiation of mechanical ventilation because of increased aeration of the affected lung lobe.



Arterial Line Placement Procedure 1. Obtain a 20-gauge 1 1/2-2 inch catheter over needle assembly (Angiocath), arterial line setup (transducer, tubing and pressure bag containing heparinized saline), arm board, sterile dressing, lidocaine, 3 cc syringe, 25- gauge needle, and 3-O silk suture. 2. The radial artery is the most frequently used artery. Use the Allen test to verify the patency of the radial and ulnar arteries. Place the extremity on an arm board with a gauze roll behind the wrist to maintain hyperextension. 3. Prep the skin with povidone-iodine and drape; infiltrate 1% lidocaine using a 25-gauge needle. Choose a site where the artery is most superficial and distal. 4. Palpate the artery with the left hand, and advance the catheter-over-needle assembly into the artery at a 30 degree angle to the skin. When a flash of blood is seen, hold the needle in place and advance the cathe ter into the artery. Occlude the artery with manual pressure while the pressure tubing is connected. 5. Advance the guide wire into the artery, and pass the catheter over the guide wire. Suture the catheter in place with 3-0 silk and apply dressing.



Central Venous Catheterization I.Indications for central venous catheter cannulation: Monitoring of central venous pressures in shock or heart failure; management of fluid status; insertion of a transvenous pacemaker; administration of total parenteral nutrition; administration of vesicants (chemotherapeutic agents). II.Location: The internal jugular approach is relatively contraindicated in patients with a carotid bruit, stenosis, or an aneurysm. The subclavian approach has an increased risk of pneumothorax in patients with emphy sema or bullae. The external jugular or internal jugular approach is preferable in patients with coagulopathy or thrombocytopenia because of the ease of external compression. In patients with unilateral lung pathology or a chest tube already in place, the catheter should be placed on the side of predominant pathology or on the side with the chest tube if present. III.Technique for insertion of external jugular vein catheter 1. The external jugular vein extends from the angle of the mandible to behind the middle of the clavicle,



where it joins with the subclavian vein. Place the patient in Trendelenburg's position. Cleanse skin with Betadine-iodine solution, and, using sterile technique, inject 1% lidocaine to produce a skin weal. Apply digital pressure to the external jugular vein above the clavicle to distend the vein. 2. With a 16-gauge thin wall needle, advance the needle into the vein. Then pass a J-guide wire through the needle; the wire should advance without resistance. Remove the needle, maintaining control over the guide wire at all times. Nick the skin with a No. 11 scalpel blade. 3. With the guide wire in place, pass the central cathe ter over the wire and remove the guide wire after the catheter is in place. Cover the catheter hub with a finger to prevent air embolization. 4. Attach a syringe to the catheter hub and ensure that there is free back-flow of dark venous blood. Attach the catheter to an intravenous infusion. 5. Secure the catheter in place with 2-0 silk suture and tape. The catheter should be replaced weekly or if there is any sign of infection. 6. Obtain a chest x-ray to confirm position and rule out pneumothorax. IV.Internal jugular vein cannulation. The internal jugular vein is positioned behind the stemocleidomastoid muscle lateral to the carotid artery. The catheter should be placed at a location at the upper confluence of the two bellies of the stemocleidomastoid, at the level of the cricoid carti lage. 1. Place the patient in Trendelenburg's position and turn the patient's head to the contralateral side. 2. Choose a location on the right or left. If lung function is symmetrical and no chest tubes are in place, the right side is preferred because of the direct path to the superior vena cava. Prepare the skin with Betadine solution using sterile technique and place a drape. Infiltrate the skin and deeper tissues with 1% lidocaine. 3. Palpate the carotid artery. Using a 22-gauge scout needle and syringe, direct the needle lateral to the carotid artery towards the ipsilateral nipple at a 30 degree angle to the neck. While aspirating, advance the needle until the vein is located and blood flows back into the syringe. 4. Remove the scout needle and advance a 16-gauge, thin wall catheter-over-needle with an attached syringe along the same path as the scout needle. When back flow of blood is noted into the syringe, advance the catheter into the vein. Remove the needle and confirm back flow of blood through the catheter and into the syringe. Remove the syringe, and use a finger to cover the catheter hub to prevent air embolization. 5. With the 16-gauge catheter in position, advance a 0.89 mm x 45 cm spring guide wire through the catheter. The guidewire should advance easily without resistance. 6. With the guidewire in position, remove the catheter and use a No. 11 scalpel blade to nick the skin. 7. Place the central vein catheter over the wire, holding the wire secure at all times. Pass the catheter into the vein, remove the guidewire, and suture the catheter with 0 silk suture, tape, and connect it to an IV infusion. 8. Obtain a chest x-ray to rule out pneumothorax and confirm position of the catheter. V.Subclavian vein cannulation. The subclavian vein is located in the angle formed by the medial a of the clavicle and the first rib. 1. Position the patient supine with a rolled towel located between the patient's scapulae, and turn the patient's head towards the contralateral side. Pre pare the area with Betadine iodine solution, and, using sterile technique, drape the area and infiltrate 1% lidocaine into the skin and tissues. 2. Advance the 16-gauge catheter-over-needle, with syringe attached, into a location inferior to the mid point of the clavicle, until the clavicle bone and needle come in contact. 3. Slowly probe down with the needle until the needle slips under the clavicle, and advance it slowly towards the vein until the catheter needle enters the vein and a back flow of venous blood enters the syringe. Remove the syringe, and cover the catheter hub with a finger to prevent air embolization. 4. With the 16-gauge catheter in position, advance a 0.89 mm x 45 cm spring guide wire through the catheter. The guide wire should advance easily without resistance. 5. With the guide wire in position, remove the catheter, and use a No. 11 scalpel blade to nick the skin. 6. Place the central line catheter over the wire, holding the wire secure at all times. Pass the catheter into the vein, and suture the catheter with 2-0 silk suture, tape, and connect to an IV infusion. 7. Obtain a chest x-ray to confirm position and rule out pneumothorax. VI.Pulmonary artery catheterization procedure A.Using sterile technique, cannulate a vein using the technique above. The subclavian vein or internal jugular vein is commonly used. B.Advance a guide wire through the cannula, then remove the cannula, but leave the guide wire in place. Keep the guide wire under control at all times. Nick the skin with a number 11 scalpel blade adjacent to the guide wire, and pass a number 8 French introducer over the wire into the vein. Remove the wire and connect the introducer to an IV fluid infusion, and suture with 2-0 silk. C.Pass the proximal end of the pulmonary artery catheter (Swan Ganz) to an assistant for connection to a continuous flush transducer system. D.Flush the distal and proximal ports with heparin solution, remove all bubbles, and check balloon integ rity by inflating 2 cc of air. Check the pressure trans ducer by quickly moving the distal tip and watching the monitor for response. E.Pass the catheter through the introducer into the vein, then inflate the balloon with 1.0 cc of air, and advance the catheter until the balloon is in or near the right atrium.



F.The approximate distance to the entrance of the right atrium is determined from the site of insertion: Right internal jugular vein: 10-15 cm. Subclavian vein: 10 cm. Femoral vein: 35.45 cm. G.Advance the inflated balloon, while monitoring pressures and wave forms as the PA catheter is ad vanced. Advance the catheter through the right ventricle into the main pulmonary artery until the catheter enters a distal branch of the pulmonary artery and is stopped (as evidenced by a pulmonary wedge pressure wave form). H.Do not advance the catheter while the balloon is deflated, and do not withdraw the catheter with the balloon inflated. After placement, obtain a chest X-ray to ensure that the tip of catheter is no farther than 3-5 cm from the mid-line, and no pneumothorax is present.



Normal Pulmonary Artery Catheter Values Right atrial pressure RVP systolic RVP diastolic Pulmonary artery pressure PAP systolic PAP diastolic PAP mean



1-7 mm Hg 15-25 mm Hg 8-15 mm Hg 15-25 mm Hg 8-15 mm Hg 10-20 mm Hg



Cardiovascular Disorders Acute Coronary Syndromes (STSegment Elevation MI, Non-STSegment Elevation MI, and Unstable Angina) Acute myocardial infarction (AMI) and unstable angina are part of a spectrum known as the acute coronary syndromes (ACS), which have in common a ruptured atheromatous plaque. Plaque rupture results in platelet activation, adhesion, and aggregation, leading to partial or total occlusion of the artery. These syndromes include ST-segment elevation MI, non-ST-segment elevation MI, and unstable angina. The ECG presentation of ACS includes ST-segment eleva tion infarction, ST-segment depression (including non–Q-wave MI and unstable angina), and nondiagnostic ST-segment and T-wave abnormalities. Patients with ST-segment elevation MI require immedi ate reperfusion, mechanically or pharmacologically. VII.Clinical evaluation of chest pain and acute coronary syndromes A.History. Chest pain is present in 69% of patients with AMI. The pain may be characterized as a con stricting or squeezing sensation in the chest. Pain can radiate to the upper abdomen, back, either arm, either shoulder, neck, or jaw. Atypical pain presentations in AMI include pleuritic, sharp or burning chest pain. Dyspnea, nausea, vomiting, palpitations, or syncope may be the only complaints. B.Cardiac Risk factors include age (male >45 years, female >55 years), hypertension, hyperlipidemia, diabetes, smoking, and a strong family history (coro nary artery disease in early or mid-adulthood in a first degree relative), low HDL. C.Physical examination may reveal tachycardia or bradycardia, hyper- or hypotension, or tachypnea. Inspiratory rales and an S3 gallop are associated with left-sided failure. Jugulovenous distention (JVD), hepatojugular reflux, and peripheral edema suggest right-sided failure. A systolic murmur may indicate ischemic mitral regurgitation or ventricular septal de fect. VIII.Laboratory evaluation of chest pain and acute coronary syndromes A.Electrocardiogram (ECG) 1.Significant ST-segment elevation is defined as 0.10 mV or more measured 0.02 second after the J point in two contiguous leads, from the following combinations: (1) leads II, III, or aVF (inferior in farction), (2) leads V1 through V6 (anterior or anterolateral infarction), or (3) leads I and aVL (lateral infarction). Abnormal Q waves usually de velop within 8 to 12 up to 24 to 48 hours after the onset of symptoms. Abnormal Q waves are at least 30 msec wide and 0.20 mV deep in at least two leads. 2.A new left bundle branch block with acute, se vere chest pain should be managed as acute myo cardial infarction pending cardiac marker analysis. It is usually not possible to definitively diagnose acute myocardial infarction by the ECG alone in the setting of left bundle branch block. B.Laboratory markers 1.Creatine phosphokinase (CPK) enzyme is found in the brain, muscle, and heart. The cardiac specific dimer, CK-MB, however, is present almost exclusively in myocardium.



Common Markers for Acute Myocardial Infarction Marker 



Initial Elevation After MI



Mean Time to Peak Elevations



Time to Return to Baseline



Myoglobin



1-4 h



6-7 h



18-24 h



CTnl



3-12 h



10-24 h



3-10 d



CTnT



3-12 h



12-48 h



5-14 d



CKMB



4-12 h



10-24 h



48-72 h



CKMBiso



2-6 h



12 h



38 h



2.CK-MB subunits. Subunits of CK, CK-MB, -



MM, and -BB, are markers associated with a



release into the blood from damaged cells. Ele



vated CK-MB enzyme levels are observed in the



serum 2-6 hours after MI, but may not be de



tected until up to 12 hours after the onset of



symptoms.



3.Cardiac-specific troponin T (cTnT) is a quali



tative assay and cardiac troponin I (cTnI) is a



quantitative assay. The cTnT level remains ele



vated in serum up to 14 days and cTnI for 3-7



days after infarction.



4.Myoglobin is the first cardiac enzyme to be



released. It appears earlier but is less specific for



MI than other markers. Myoglobin is most useful



for ruling out myocardial infarction in the first few



hours.



Differential diagnosis of severe or prolonged chest pain Myocardial infarction



Unstable angina



Aortic dissection



Gastrointestinal disease (esophagitis, esophageal spasm,



peptic ulcer disease, biliary colic, pancreatitis)



Pericarditis



Chest-wall pain (musculoskeletal or neurologic)



Pulmonary disease (pulmonary embolism, pneumonia,



pleurisy, pneumothorax)



Psychogenic hyperventilation syndrome 



Therapy for Non-ST Segment Myocardial Infarction and Unstable Angina Treatment



Recommendations



Antiplatelet agent



Aspirin, 325 mg (chewable)



Nitrates



Sublingual nitroglycerin (Nitrostat), one tablet every 5 min for total of three tablets ini tially, followed by IV form (Nitro-Bid IV, Tridil) if needed



Beta-blocker



C IV therapy recommended for prompt response, followed by oral therapy. C Metoprolol (Lopressor), 5 mg IV every 5 min for three doses C Atenolol (Tenormin) 5 mg IV q5min x 2 doses C Esmolol (Brevibloc), initial IV dose of 50 micrograms/kg/min and adjust up to 200-300 micrograms/kg/min



Heparin



80 U/kg IVP, followed by 15 U/kg/hr. Goal: aPTT 50-70 sec



Enoxaparin (Lovenox)



1 mg/kg IV, followed by 1 mg/kg subcuta neously bid



Glycoprotein IIb/IIIa inhibi tors



Eptifibatide (Integrilin) or tirofiban (Aggrastat) for patients with high-risk fea tures in whom an early invasive approach is planned



Adenosine diphosphate receptor-inhib itor



Consider clopidogrel (Plavix) therapy, 300 mg x 1, then 75 mg qd.



Cardiac catheterizatio n



Consideration of early invasive approach in patients at intermediate to high risk and those in whom conservative management has failed



IX.Initial treatment of acute coronary syndromes A.Continuous cardiac monitoring and IV access should be initiated. Morphine, oxygen, nitroglycerin, and aspirin ("MONA") should be administered to patients with ischemic-type chest pain unless contraindicated. B.Morphine is indicated for continuing pain unre sponsive to nitrates. Morphine reduces ventricular preload and oxygen requirements by venodilation. Administer morphine sulfate 2-4 mg IV every 5-10 minutes prn for pain or anxiety. C.Oxygen should be administered to all patients with ischemic-type chest discomfort and suspected ACS for at least 2 to 3 hours. D.Intravenous Nitroglycerin 1.Nitroglycerin is an analgesic for ischemic-type chest discomfort. Nitroglycerin is indicated for the initial management of pain and ischemia unless contraindicated by hypotension (SBP 1 mm in 2 contiguous leads have



acute myocardial infarction. Immediate reperfusion



therapy with thrombolytics or angioplasty is recom



mended.



B.Patients with ischemic-type pain but normal or



nondiagnostic ECGs or ECGs consistent with



ischemia (ST-segment depression only) do not have



ST-segment elevation MI. These patients should not



be given fibrinolytic therapy.



C.Patients with normal or nondiagnostic ECGs usu



ally do not have AMI, and they should be further



evaluated with serial cardiac enzymes, stress testing



and determination of left ventricular function.



XI.Management of ST-segment Elevation Myocardial Infarction A.Patients with ST-segment elevation have AMI should receive reperfusion therapy with fibrinolytics or percutaneous coronary intervention. B.Reperfusion therapy: Fibrinolytics 1.Patients who present with ischemic pain and ST segment elevation (>1 mm in >2 contiguous leads) within 6 hours of onset of persistent pain should receive fibrinolytic therapy unless contraindicated. Patients with a new bundle branch block (obscur ing ST-segment analysis) and history suggesting acute MI should also receive fibrinolytics or percutaneous coronary intervention.



Treatment Recommendations for ST-Segment Myocardial Infarction Supportive Care for Chest Pain • All patients should receive supplemental oxygen, 2 L/min by nasal canula, for a minimum of three hours • Two large-bore IVs should be placed Aspirin: Inclusion



Clinical symptoms or suspicion of AMI



Exclusion



Aspirin allergy, active GI bleeding



Recommendation



Chew and swallow one dose of160-325 mg, then orally qd



Thrombolytics: Inclusion



All patients with ischemic pain and ST-seg ment elevation (>1 mm in >2 contiguous leads) within 6 hours of onset of persistent pain, age 100 bpm, and SBP 0.1 ng/mL) C New ST-segment depression C Sustained ventricular tachycardia C Pulmonary edema, most likely due to ischemia C New or worsening mitral regurgitation murmur C S3 or new/worsening rales C Hypotension, bradycardia, tachycardia C Age >75 years B.An early invasive approach is most beneficial for patients presenting with elevated levels of cardiac markers, significant ST-segment depression, recur rent angina at a low level of activity despite medical therapy, recurrent angina and symptoms of heart failure, marked abnormalities on noninvasive stress testing, sustained ventricular tachycardia, recent percutaneous coronary intervention, or prior CABG. C.Patients who are not appropriate candidates for revascularization because of significant or extensive comorbidities should undergo conservative manage ment. XIV.Management of patients with a nondiagnostic ECG A.Patients with a nondiagnostic ECG who have an indeterminate or a low risk of MI should receive aspirin while undergoing serial cardiac enzyme studies and repeat ECGs. B.Treadmill stress testing and echocardiography is recommended for patients with a suspicion of coro nary ischemia.



Heart Failure Caused by Systolic Left Ventricular Dysfunction Approximately 5 million Americans have heart failure, and an additional 400,000 develop heart failure annually. Coronary artery disease producing ischemic cardiomyopathy is the most frequent cause of left ventric ular systolic dysfunction. I.Diagnosis A.Left ventricular systolic dysfunction is defined as an ejection fraction of less than 40 percent. The ejection fraction should be measured to determine whether the symptoms are due to systolic dysfunction or another cause. B.Presenting Signs and Symptoms 1.Heart failure often presents initially as dyspnea with exertion or recumbency. Patients also com monly have dependent edema, rapid fatigue, cough and early satiety. Arrhythmias causing palpitations, dizziness or aborted sudden death may also be initial manifestations. Classification of Patients with Heart Failure Caused by Left Ventricular Dysfunction New classification based on symptoms



Corresponding NYHA class



Asymptomatic



NYHA class I



Symptomatic



NYHA class II/III



Symptomatic with recent history of dyspnea at rest



NYHA class IIIb



Symptomatic with dyspnea at rest



NYHA class IV



Precipitants of Congestive Heart Failure • Myocardial ischemia or infarction • Atrial fibrillation • Worsening valvular dis ease • Pulmonary embolism • Hypoxia • Severe, uncontrolled hy pertension • Thyroid disease



• • • •



Pregnancy Anemia Infection Tachycardia or bradycardia • Alcohol abuse • Medication or dietary noncompliance



C.Diagnostic Studies 1.Electrocardiography. Standard 12-lead electro cardiography should be used to determine whether ischemic heart disease or rhythm abnormalities are present. 2.Transthoracic echocardiography confirms systolic dysfunction by measurement of the left ventricular ejection fraction and provides information about ventricular function, chamber size and shape, wall thickness and valvular function. 3.Impedance cardiography is a non-invasive diagnostic tool for determining stroke volume, cardiac output, and systemic vascular resistance. 4.Exercise stress testing is useful for evaluating active and significant concomitant coronary artery disease. 5.Other Studies. Serum levels of atrial natriuretic peptide (ANP), brain natriuretic peptide (BNP) are elevated in patients with heart failure. ANP and BNP levels may predict prognosis and are used to moni tor patients with heart failure. Laboratory Workup for Suspected Heart Failure Blood urea nitrogen Cardiac enzymes (CK-MB, troponin) Complete blood cell count Creatinine Electrolytes Liver function tests Magnesium



Thyroid-stimulating hor mone Urinalysis Echocardiogram Electrocardiography Impedance cardiography Atrial natriuretic peptide (ANP) Brain natriuretic peptide (BNP)



II.Treatment of heart failure A.Lifestyle modification 1.Cessation of smoking and avoidance of more than moderate alcohol ingestion. 2.Salt restriction to 2 to 3 g of sodium per day to minimize fluid accumulation. 3.Water restriction in patients who are also hyponatremic. 4.Weight reduction in obese subjects. 5.Cardiac rehabilitation program for all stable patients. B.Improvement in symptoms can be achieved by digoxin, diuretics, beta-blockers, ACE inhibitors, and ARBs. Prolongation of survival has been documented with ACE inhibitors, angiotensin-receptor blockers, beta-blockers, aldosterone-receptor blockers, and biventricular pacing (cardiac resynchronization ther apy). Initial management with triple therapy (ACE inhibitor or angiotensin-receptor blocker plus a beta blocker, plus a diuretic) is recommended. C.ACE inhibitors and other vasodilators. All patients with asymptomatic or symptomatic left ventricular dysfunction should be started on an ACE inhibitor. Beginning therapy with low doses (eg, enalapril 2.5 mg BID or captopril 6.25 mg TID) will reduce the likelihood of hypotension. If initial therapy is tolerated, the dose is then gradually increased to a maintenance dose of enalapril 10 mg BID, captopril 50 mg TID, or lisinopril or quinapril up to 40 mg/day. Angiotensin II receptor blockers appear to be as effective as ACE inhibitors and are primarily given to patients who cannot tolerate ACE inhibitors, generally due to chronic cough or angioedema. D.Beta-blockers. Beta-blockers, particularly carvedilol, metoprolol, bisoprolol, improve survival in patients with New York Heart Association (NYHA) class II to III HF and probably in class IV HF. Carvedilol, metoprolol, or bisoprolol are recommended for symptomatic HF, unless contraindicated. 1.Relative contraindications to beta-blockers: a.Heart rate 48 hours, require adequate anticoagulation with warfa rin (INR 2.0-3.0) for 3 weeks before and 4 weeks after cardioversion to sinus rhythm. Alternatively, if the transesophageal echocardiogram demonstrates no evidence of mural thrombosis, the patient may be cardioverted without prior anticoagulation, followed by 4 weeks of warfarin therapy. 3.Methods of Cardioversion. Cardioversion can be achieved by drugs or electrical shocks. The develop ment of new drugs has increased the popularity of pharmacological cardioversion. Pharmacological cardioversion is most effective when initiated within seven days after the onset of AF. Direct-current cardioversion involves a synchronized electrical shock. Cardioversion is performed with the patient having fasted and under anesthesia. An initial energy of 200 J or greater is recommended. C.Maintenance of Sinus Rhythm 1.Maintenance of sinus rhythm is relevant in patients with paroxysmal AF and persistent AF (in whom cardioversion is necessary to restore sinus rhythm). 2.Approach to Antiarrhythmic Drug Therapy a.Prophylactic drug treatment is seldom indicated after the first-detected episode of AF and can be avoided in patients with infrequent and well tolerated paroxysmal AF. These patients are at risk for cardioembolic stroke. b.Beta-blockers can be effective in patients who develop AF only during exercise. c.In patients with lone AF, a beta-blocker may be tried first, but flecainide, propafenone, and sotalol are particularly effective. Amiodarone and dofetilide are recommended as alternative ther apy. Quinidine, procainamide, and disopyramide are not favored unless amiodarone fails or is contraindicated. d.The anticholinergic activity of long-acting disopyramide makes it a relatively attractive choice for patients with vagally induced AF. Drugs Used to Maintain Sinus Rhythm in Atrial Fibrillation Drug



Daily Dosage



Potential Adverse Effects



Amiodaro ne



100–400 mg



Photosensitivity, pulmonary toxicity, polyneuropathy, GI upset, bradycardia, torsade de pointes (rare), hepatic toxicity, thyroid dysfunction



Disopyram ide



400–750 mg



Torsade de pointes, negative inotropic activity, glaucoma, urinary retention, dry mouth



Dofetilide



500–1000 mcg



Torsade de pointes



Flecainide



200–300 mg



Ventricular tachycardia, negative inotropic activity, conversion to atrial flutter



Procainam ide



1000–400 0 mg



Torsade de pointes, lupus-like syndrome, GI symptoms



Propafeno ne



450–900 mg



Ventricular tachycardia, congestive HF, conversion to atrial flutter



Quinidine



600–1500 mg



Torsade de pointes, GI upset, conversion to atrial flutter



Sotalol



240–320 mg



Torsade de pointes, congestive HF, bradycardia, exacerbation of chronic obstructive or bronchospastic lung disease



3.Nonpharmacological Correction of Atrial Fibrillation a.A surgical procedure (maze operation) controls AF in more than 90% of selected patients. b.Catheter ablation eliminates or reduces the frequency of recurrent AF in more than 60% of patients, but the risk of recurrent AF is 30% to 50%. D.Rate Control During Atrial Fibrillation 1.Pharmacological Approach. An alternative to maintenance of sinus rhythm in patients with paroxys mal or persistent AF is control of the ventricular rate. The rate is controlled when the ventricular response is between 60 and 80 bpm at rest and between 90 to 115 bpm during moderate exercise. a.Anticoagulation is recommended for 3 weeks before and 4 weeks after cardioversion for patients with AF of unknown duration or that has lasted more than 48 h. When acute AF produces hemodynamic instability, immediate cardioversion is indicated.



Intravenous Agents for Heart Rate Control in Atrial Fibrillation Drug



Loading Dose



Onset



Maintenance Dose



Major Side Effects



Diltiaz em



0.25 mg/kg IV over 2 min



2–7 min



5–15 mg per hour infusion



Hypotension, heart block, HF



Esmol ol



0.5 mg/kg over 1 min



1 min



0.05–0.2 mg/kg/mi n



Hypotension, heart block, bradycardia, asthma, HF



Metop rolol



2.5–5 mg IV bolus over 2 min up to 3 doses



5 min



5 mg IV q6h



Hypotension, heart block, bradycardia, asthma, HF



Verap amil



0.075–0 .15 mg/kg IV over 2 min



3–5 min



5-10 mg IV q6h



Hypotension, heart block, HF



Digoxi n



0.25 mg IV q2h, up to 1.5 mg



2h



0.125–0. 25 mg daily



Digitalis toxicity, heart block, bradycardia



Oral Agents for Heart Rate Control Drug



Loading Dose



Usual Maintenance Dose



Major Side Effects



Digoxin



0.25 mg PO q2h ; up to 1.5 mg



0.125–0.3 75 mg daily



Digitalis toxicity, heart block, bradycardia



Diltiaze m Extended Release



NA



120–360 mg daily



Hypotension, heart block, HF



Metopr olol



NA



25–100 mg BID



Hypotension, heart block, bradycardia, asthma, HF



Propra nolol Extended Release



NA



80–240 mg daily



Hypotension, heart block, bradycardia, asthma, HF



Verapa mil Extended Release



NA



120–360 mg daily



Hypotension, heart block, HF, digoxin interaction



Amioda rone



800 mg daily for 1 wk 600 mg daily for 1 wk 400 mg daily for 4–6 wk



200 mg daily



Pulmonary toxicity, skin discoloration, hypo or hyperthyroidism, corneal deposits, optic neuropathy, warfarin interaction, proarrhythmia (QT prolongation)



V.Prevention of Thromboembolic Complications A.Atrial fibrillation is the underlying cause of 30,000 to 40,000 embolic strokes per year. The incidence of these strokes increases with age, rising from 1.5 percent in patients aged 50 to 59 years to 23.5 percent in patients aged 80 to 89 years. B.Risk factors for stroke in patients with atrial fibrilla tion include a history of transient ischemic attack or ischemic stroke, age greater than 65 years, left atrial enlargement, a history of hypertension, the presence of a prosthetic heart valve, rheumatic heart disease, left ventricular systolic dysfunction, or diabetes. VI.Anticoagulant drugs A.Heparin 1.Heparin is the preferred agent for initial anticoagulation. The drug should be given as an intravenous infusion, with the dose titrated to achieve an activated partial thromboplastin time of 50-70 seconds. Heparin 70 U/kg load, 15 U/kg/hr drip. 2.Heparin should not be used in patients with signs of active bleeding. Its use in patients with acute embolic stroke should be guided by the results of transesophageal echocardiography to detect atrial thrombi. 3.In patients with atrial fibrillation that has persisted for more than 48 hours, heparin can be used to reduce the risk of thrombus formation and embolization until the warfarin level is therapeutic or cardioversion is performed. B.Warfarin (Coumadin). Chronic warfarin therapy is commonly used to prevent thromboembolic complica tions in patients with atrial fibrillation. Warfarin therapy is monitored using the International Normalized Ratio (INR), which is derived from the prothrombin time. Risk factors for major bleeding include poorly con trolled hypertension, propensity for falling, dietary factors, interactions with concomitant medications, and patient noncompliance. The INR should be kept between 2.0 and 3.0. C.Aspirin. Aspirin inhibits platelet aggregation and thrombus formation. Aspirin is less effective than warfarin in preventing stroke in patients with atrial fibrillation, but it is safer in patients at high risk for



bleeding. If bleeding risk prohibits the use of warfarin, aspirin is an alternative in selected patients. VII.Anticoagulation during cardioversion A.Early cardioversion 1.Early medical or electrical cardioversion may be instituted without prior anticoagulation therapy when atrial fibrillation has been present for less than 48 hours. However, heparin is routinely used. 2.If the duration of atrial fibrillation exceeds 48 hours or is unknown, transesophageal echocardiography (to rule out atrial thrombi) fol lowed by early cardioversion is recommended. Heparin therapy should be instituted during transesophageal echocardiography. If no atrial thrombi are observed, cardioversion can be per formed. If atrial thrombi are detected, cardioversion should be delayed and anticoagulation continued. To decrease the risk of thrombus extension, hepa rin should be continued, and warfarin therapy should be initiated. Once the INR is above 2.0, heparin can be discontinued, but warfarin should be continued for 3 weeks before and 4 weeks after cardioversion. 3.If cardioversion is unsuccessful and patients remain in atrial fibrillation, warfarin or aspirin should be considered for long-term prevention of stroke. B.Elective Cardioversion 1.Warfarin (Coumadin) should be given for three weeks before elective electrical cardioversion is performed. The initial dose is 5 to 10 mg per day. After successful cardioversion, warfarin should be continued for four weeks to decrease the risk of new thrombus formation. 2.If atrial fibrillation recurs or patients are at high risk for recurrent atrial fibrillation, warfarin should be continued indefinitely, or aspirin therapy may be considered. Factors that increase the risk of recur rent atrial fibrillation include an enlarged left atrium and left ventricular dysfunction with an ejection fraction 60 yr but no risk factors



Aspirin, 325 mg daily



Age > 60 yr with DM or CAD



Warfarin (INR, 2.0-3.0); consider addition of aspirin, 81-162 mg daily



Age >75 yr, especially in women



Warfarin (INR, 2.0)



Heart failure



Warfarin (INR, 2.0)



LVEF 120 mm Hg associated with ongoing vascular damage. Symptoms or signs of neurologic, cardiac, renal, or retinal dysfunction are present. Adequate blood pressure reduction is required within a few hours. Hypertensive emergencies include severe hypertension in the following settings: 1.Aortic dissection



2.Acute left ventricular failure and pulmonary edema



3.Acute renal failure or worsening of chronic renal



failure



4.Hypertensive encephalopathy



5.Focal neurologic damage indicating thrombotic or



hemorrhagic stroke



6.Pheochromocytoma, cocaine overdose, or other



hyperadrenergic states



7.Unstable angina or myocardial infarction



8.Eclampsia



B.Hypertensive urgency is defined as diastolic blood



pressure >130 mm Hg without evidence of vascular



damage; the disorder is asymptomatic and no retinal le



sions are present.



C.Secondary hypertension includes renovascular



hypertension, pheochromocytoma, cocaine use, with



drawal from alpha-2 stimulants, clonidine, beta-blockers



or alcohol, and noncompliance with antihypertensive



medications.



II.Initial assessment of severe hypertension



A.When severe hypertension is noted, the measure



ment should be repeated in both arms to detect any



significant differences. Peripheral pulses should be



assessed for absence or delay, which suggests dissect



ing aortic dissection. Evidence of pulmonary edema



should be sought.



B.Target organ damage is suggested by chest pain,



neurologic signs, altered mental status, profound



headache, dyspnea, abdominal pain, hematuria, focal



neurologic signs (paralysis or paresthesia), or hyperten



sive retinopathy.



C.Prescription drug use should be assessed, including



missed doses of antihypertensives. History of recent



cocaine or amphetamine use should be sought.



D.If focal neurologic signs are present, a CT scan may



be required to differentiate hypertensive



encephalopathy from a stroke syndrome.



III.Laboratory evaluation 



A.Complete blood cell count, urinalysis for protein,



glucose, and blood; urine sediment examination;



chemistry panel (SMA-18).



B.If chest pain is present, cardiac enzymes are ob



tained.



C.If the history suggests a hyperadrenergic state, the



possibility of a pheochromocytoma should be excluded



with a 24-hour urine for catecholamines. A urine drug



screen may be necessary to exclude illicit drug use.



D.Electrocardiogram should be completed.



E.Suspected primary aldosteronism can be excluded



with a 24-hour urine potassium and an assessment of



plasma renin activity. Renal artery stenosis can be



excluded with captopril renography and intravenous



pyelography.



IV.Management of hypertensive emergencies



A.The patient should be hospitalized for intravenous



access, continuous intra-arterial blood pressure moni



toring, and electrocardiographic monitoring. Volume



status and urinary output should be monitored. Rapid,



uncontrolled reductions in blood pressure should be



avoided because coma, stroke, myocardial infarction,



acute renal failure, or death may result.



B.The goal of initial therapy is to terminate ongoing



target organ damage. The mean arterial pressure



should be lowered not more than 20-25%, or to a



diastolic blood pressure of 100 mm Hg over 15 to 30



minutes. Blood pressure should be controlled over a



few hours. 



V.Management of hypertensive urgencies A.The initial goal in patients with severe asymptomatic hypertension should be a reduction in blood pressure to 160/110 over several hours with conventional oral therapy. B.If the patient is not volume depleted, furosemide (Lasix) is given in a dosage of 20 mg if renal function is normal, and higher if renal insufficiency is present. A calcium channel blocker (isradipine ([DynaCirc], 5 mg or felodipine [Plendil], 5 mg) should be added. A dose of captopril (Capoten)(12.5 mg) can be added if the response is not adequate. This regimen should lower the blood pressure to a safe level over three to six hours and the patient can be discharged on a regimen of once-a-day medications. VI.Parenteral antihypertensive agents A.Nitroprusside (Nipride) 1.Nitroprusside is the drug of choice in almost all hypertensive emergencies (except myocardial ischemia or renal impairment). It dilates both arteries and veins, and it reduces afterload and preload. Onset of action is nearly instantaneous, and the effects disappear 1-2 minutes after discontinuation. 2.The starting dosage is 0.25-0.5 mcg/kg/min by continuous infusion with a range of 0.25-8.0 mcg/kg/min. Titrate dose to gradually reduce blood pressure over minutes to hours. 3.When treatment is prolonged or when renal insuffi ciency is present, the risk of cyanide and thiocyanate toxicity is increased. Signs of thiocyanate toxicity include disorientation, fatigue, hallucinations, nau sea, toxic psychosis, and seizures. B.Nitroglycerin 1.Nitroglycerin is the drug of choice for hypertensive emergencies with coronary ischemia. It should not be used with hypertensive encephalopathy because it increases intracranial pressure. 2.Nitroglycerin increases venous capacitance, decreases venous return and left ventricular filling pressure. It has a rapid onset of action of 2-5 min utes. Tolerance may occur within 24-48 hours. 3.The starting dose is 15 mcg IV bolus, then 5-10 mcg/min (50 mg in 250 mL D5W). Titrate by in creasing the dose at 3- to 5-minute intervals. Gener ally doses >1.0 mcg/kg/min are required for afterload reduction (max 2.0 mcg/kg/hr). Monitor for methemoglobinemia. C.Labetalol IV (Normodyne) 1.Labetalol is a good choice if BP elevation is asso ciated with hyperadrenergic activity, aortic dissec tion, an aneurysm, or postoperative hypertension. 2.Labetalol is administered as 20 mg slow IV over 2 min. Additional doses of 20-80 mg may be adminis tered q5-10min, then q3-4h prn or 0.5-2.0 mg/min IV infusion. Labetalol is contraindicated in obstructive pulmonary disease, CHF, or heart block greater than first degree. D.Enalaprilat IV (Vasotec) 1.Enalaprilat is an ACE-inhibitor with a rapid onset of action (15 min) and long duration of action (11 hours). It is ideal for patients with heart failure or accelerated-malignant hypertension. 2.Initial dose, 1.25 mg IVP (over 2-5 min) q6h, then increase up to 5 mg q6h. Reduce dose in azotemic patients. Contraindicated in bilateral renal artery stenosis. E.Esmolol (Brevibloc) is a non-selective beta-blocker with a 1-2 min onset of action and short duration of 10 min. The dose is 500 mcg/kg/min x 1 min, then 50 mcg/kg/min; max 300 mcg/kg/min IV infusion. F.Hydralazine is a preload and afterload reducing agent. It is ideal in hypertension due to eclampsia. Reflex tachycardia is common. The dose is 20 mg IV/IM q4-6h. G.Nicardipine (Cardene IV) is a calcium channel blocker. It is contraindicated in presence of CHF. Tachycardia and headache are common. The onset of action is 10 min, and the duration is 2-4 hours. The dose is 5 mg/hr continuous infusion, up to 15 mg/hr. H.Fenoldopam (Corlopam) is a vasodilator. It may cause reflex tachycardia and headaches. The onset of action is 2-3 min, and the duration is 30 min. The dose is 0.01 mcg/kg/min IV infustion titrated, up to 0.3 mcg/kg/min. I.Phentolamine (Regitine) is an intravenous alpha adrenergic antagonist used in excess catecholamine states, such as pheochromocytomas, rebound hyper tension due to withdrawal of clonidine, and drug inges tions. The dose is 2-5 mg IV every 5 to 10 minutes. J.Trimethaphan (Arfonad) is a ganglionic-blocking agent. It is useful in dissecting aortic aneurysm when beta-blockers are contraindicated; however, it is rarely used because most physicians are more familiar with nitroprusside. The dosage of trimethoprim is 0.3-3 mg/min IV infusion.



Ventricular Arrhythmias I.Premature ventricular contractions in healthy individuals A.One of the most common clinical problems in the evaluation of patients with ventricular arrhythmia is ventricular ectopy in the patient without known heart disease. The results of the CAST study indicated that drug treatment to suppress PVCs may increase death from all causes in patients with ischemic coronary disease. B.If an irregularity is noted in the pulse of healthy individuals, an ECG to determine the origin of the premature beats should be done. The irregularity in pulse could be caused by an arrhythmia that should be treated, such as atrial fibrillation. If the irregularity is caused by PVCs, it is appropriate to look for an underly ing cause. C.It should be established that the patient is not having aberrantly conducted supraventricular beats or parasystolic beats. Neither of these conditions requires treatment or further evaluation beyond reassurance.



D.The next step is to look for an underlying cause of the PVCs. Causes include electrolyte abnormalities, caffeine, stimulants, medications, illicit drugs, and unrecognized cardiac disease. E.It is important to look for hypokalemia, hypomagnesemia, or hypocalcemia because these abnormalities can be corrected. Foods containing caffeine or other methylxanthines may provoke PVCs. Elimination or reduction of the offending food may relieve symptoms. Medications that may cause PVCs include digitalis, tricyclic antidepressants or other psychotropic medications, adrenergic medications, and antiarrhythmic drugs. Finally, it is important to evaluate the patient for structural heart disease by taking a careful history and doing further testing, such as stress testing or an echocardiogram. Intrinsic Cardiac Causes of Premature Ventricular



Ischemic impairment of the myocardium Myocardial infarction--acute or remote Coronary insufficiency syndromes (unstable angina and acute anginal episodes) Chronic stable angina Structural conditions cause an increased pressure or volume overload in either or both ventricles Valvular heart disease Cardiomyopathies Hypertrophic cardiomyopathy Pulmonary hypertension Extrinsic Causes of Premature Ventricular Contractions Conditions/agents exerting a stimulatory effect Hyperthyroidism Caffeine Alcohol Cocaine Drug related: sympathomimetic drugs, methylxanthines, digitalis toxicity, all antiarrythymics, thioridazine agents, tricyclic anti depressants Alteration in metabolic/electrolyte substrates Hypoxia (Sleep apnea, respiratory disorders) Acidosis Alkalosis Hypokalemia Hypomagnesemia Hypercalcemia Mechanical irritation of the endocardium with cathe ters and electrode wires F.If no underlying cause for the PVCs is identified, the



optimal treatment is reassurance.



G.If symptoms are so severe that they are disabling,



attempting drug treatment with a beta-blocker is the



best initial choice for relieving symptoms in the ambula



tory patient. If this is not successful, the patient should



be referred to a cardiologist.



H.Healthy individuals with nonsustained ventricular



tachycardia (VT) do not appear to be at increased risk



for sudden death as long as they are asymptomatic.



Three consecutive PVCs is defined as VT. If an asymp



tomatic patient is found to have couplets (ie, two



consecutive PVCs), salvos (ie, runs of three to six



consecutive PVCs), or nonsustained VT (spontaneously



resolving runs of PVCs with a rate of at least 120



beats/min lasting less than 30 seconds), they may be



managed without medication. These arrhythmias in



asymptomatic individuals without underlying structural



heart disease do not appear to be related to increased



risk of sudden death.



I.Symptomatic individuals with syncope or near syncope



with nonsustained VT must be evaluated by a cardiolo



gist.



II.Ventricular ectopy in individuals with structural heart disease A.The important structural heart diseases associated with PVCs and increased mortality from sudden death are coronary artery disease (ischemia and/or infarction), cardiomyopathy, and congestive heart failure with an ejection fraction of less than 40%. B.If a patient with ventricular ectopy is found to have structural heart disease, referral to a cardiologist is warranted. For many high-risk individuals, the best treatment of their arrhythmia is an implantable defibrillator. III.Syncope A.There are many potential causes of syncope includ ing cardiac causes. Ventricular tachycardia (VT), atrio ventricular (AV) block, and neurocardiogenic syncope are the principal cardiac sources of syncope. B.Neurocardiogenic (vasovagal) syncope must be differentiated from by ventricular arrhythmias. Features that suggest the diagnosis of neurocardiogenic syn cope are identification of a precipitant, diaphoresis or palpitations before syncope, and severe fatigue after syncope. IV.Uncommon emergent problems with ventricular arrhythmias A.Long QT Syndrome (Torsades de Pointes) 1.This uncommon form of VT occurs in congenital and acquired forms. The congenital form is a cause of sudden death in athletes. It should be suspected when there is a family history of the disorder. The finding of a prolonged QT interval on ECG in associ ation with a positive family history should prompt referral to a cardiologist. Persons with this form of the disorder should not participate in competitive athletics. 2.Drugs commonly prescribed in office practice may cause long QT syndrome. 3.A number of pharmacological agents are known to cause a prolongation of the QT-interval. This phenom enon may be caused by high doses of these agents or by concurrent use of other agents that inhibit the metabolism of these agents through the cytochrome



P-450 system. Drugs known to prolong the QT-interval



are listed in the table above.



4.Torsades has a characteristic appearance on ECG,



characterized by a QTc-interval >500 mSec. Adminis



tration of IV magnesium (1-2 grams of Mg SO4 over 1



2 minutes) is the treatment of choice. Overdrive pacing



or isoproterenol IV infusion 2-20 mcg/min is the next



step in treatment. (See ACLS section).



Drugs that Prolong the QT-Interval Amiodarone Bepridil Chlorpromazine Desipramine Disopyramide Dofetilide Droperidol Erythromycin Flecainide Fluoxetine Foscarnet Fosphenytoin Gatifolixin Halofantrine Haloperidol Ibutilide Isradipine Mesoridazine Moxifloxacin



Naratriptan Nicardipine Octreotide Pentamidine Pimozide Probucol Procainamide Quetiapine Quinidine Risperidone salmeterol Sotalol Sparfloxacin Sumatriptan Tamoxifen Thioridazine Venlafaxine Zolmitriptan



B.Acute myocardial infarction 1.Patients with acute myocardial infarction (AMI) may experience monomorphic ventricular tachycardia (VT). Amiodarone is the first-line agent in the treat ment of monomorphic VT. (See ACLS section). C.Ventricular tachycardia 1.VT is the most serious form of wide complex tachycardia. The term wide complex tachycardia is used to include VT and other similar appearing arrhythmias. Any patient with a wide (>0.12 seconds) QRS tachycardia must be assumed to have VT until proved otherwise. The older the affected individual, the more likely the arrhythmia is VT. Other arrhythmias that appear similar to VT and are in cluded in the term wide complex tachycardia include supraventricular tachycardia with aberrant conduc tion, Wolff-Parkinson-White syndrome, and supraventricular tachycardia with a preexisting intraventricular conduction defect. 2.If the individual is in minimal or no distress, it may be possible to determine the exact arrhythmia. An old ECG tracing may be available, or a careful examina tion of the tracing may give additional clues about the rhythm. 3.In the hemodynamically unstable patient, proceed to defibrillator therapy immediately. D.Ventricular fibrillation 1.In contrast to VT, in which some patients may be hemodynamically stable for hours or even days, ventricular fibrillation (VF) quickly results in loss of consciousness and is fatal if untreated. A fluctuating electrical pattern without discernable QRS wave forms is characteristic of VF. 2.Management of the patient in VF consists of ACLS and repeated or “stacked” defibrillation. If an orga nized rhythm takes over, defibrillation has been successful.



Acute Pericarditis Pericarditis is the most common disease of the pericardium. The most common cause of pericarditis is viral infection. This disorder is characterized by chest pain, a pericardial friction rub, electrocardiographic changes, and pericardial effusion. I.Clinical features A.Chest pain of acute infectious (viral) pericarditis typically develops in younger adults 1 to 2 weeks after a “viral illness.” The chest pain is of sudden and severe onset, with retrosternal and/or left precordial pain and referral to the back and trapezius ridge. Pain may be preceded by low-grade fever. Radiation to the arms may also occur. The pain is often pleuritic (eg, accentu ated by inspiration or coughing) and may also be relieved by changes in posture (upright posture). B.A pericardial friction rub is the most important physi cal sign. It is often described as triphasic, with systolic and both early (passive ventricular filling) and late (atrial systole) diastolic components, or more commonly a biphasic (systole and diastole). C.Resting tachycardia (rarely atrial fibrillation) and a low-grade fever may be present. Causes of Pericarditis Idiopathic Infectious: Viral, bacte rial, tuberculous, para sitic, fungal Connective tissue dis eases Metabolic: ure mia, hypothyroidism Neoplasm, radiation



Hypersensitivity: drug Postmyocardial injury syndrome Trauma Dissecting aneurysm Chylopericardium



II.Diagnostic testing A.ECG changes. During the initial few days, diffuse (limb leads and precordial leads) ST segment eleva tions are common in the absence of reciprocal ST segment depression. PR segment depression is also common and reflects atrial involvement.



B.The chest radiograph is often unrevealing, although a small left pleural effusion may be seen. An elevated erythrocyte sedimentation rate and C-reactive protein (CRP) and mild elevations of the white blood cell count are also common. C.Labs: CBC, SMA 12, albumin, viral serologies: Coxsackie A & B, measles, mumps, influenza, ASO titer, hepatitis surface antigen, ANA, rheumatoid factor, anti-myocardial antibody, PPD with candida, mumps. Cardiac enzymes q8h x 4, ESR, blood C&S X 2. D.Pericardiocentesis: Gram stain, C&S, cell count & differential, cytology, glucose, protein, LDH, amylase, triglyceride, AFB, specific gravity, pH. E.Echocardiography is the most sensitive test for detecting pericardial effusion, which may occur with pericarditis. III.Treatment of acute pericarditis (nonpurulent) A.If effusion present on echocardiography, pericardiocentesis should be performed and the catheter should be left in place for drainage. B.Treatment of pain starts with nonsteroidal anti inflammatory drugs, meperidine, or morphine. In some instances, corticosteroids may be required to suppress inflammation and pain. C.Anti-inflammatory treatment with NSAIDs is firstline therapy. 1.Indomethacin (Indocin) 25 mg tid or 75 mg SR qd, OR 2.Ketorolac (Toradol) 15-30 mg IV q6h, OR 3.Ibuprofen (Motrin) 600 mg q8h. D.Morphine sulfate 5-15 mg intramuscularly every 4 6 hours. Meperidine (Demerol) may also be used, 50 100 mg IM/IV q4-6h prn pain and promethazine (Phenergan) 25-75 mg IV q4h. E.Prednisone, 60 mg daily, to be reduced every few days to 40, 20, 10, and 5 mg daily. F.Purulent pericarditis 1.Nafcillin or oxacillin 2 gm IV q4h AND EITHER 2.Gentamicin or tobramycin 100-120 mg IV (1.5-2 mg/kg); then 80 mg (1.0-1.5 mg/kg) IV q8h (adjust in renal failure) OR 3.Ceftizoxime (Cefizox) 1-2 gm IV q8h. 4.Vancomycin, 1 gm IV q12h, may be used in place of nafcillin or oxacillin.



Pacemakers Indications for implantation of a permanent pacemaker are based on symptoms, the presence of heart disease and the presence of symptomatic bradyarrhythmias. Pacemak ers are categorized by a three- to five-letter code accord ing to the site of the pacing electrode and the mode of pacing. I.Indications for pacemakers A.First-degree atrioventricular (AV) block can be associated with severe symptoms. Pacing may benefit patients with a PR interval greater than 0.3 seconds. Type I second-degree AV block does not usually require permanent pacing because progression to a higher degree AV block is not common. Permanent pacing improves survival in patients with complete heart block. B.Permanent pacing is not needed in reversible causes of AV block, such as electrolyte disturbances or Lyme disease. Implantation is easier and of lower cost with single-chamber ventricular demand (VVI) pacemakers, but use of these devices is becoming less common with the advent of dual-chamber demand (DDD) pacemak ers. Generic Pacemaker Codes Position 1 (chamber paced)



Position 2 (chamber sensed )



Position 3 (response to sensing)



Position 4 (progra mmable functions; rate modulation)



Position 5 (antitac hyarrhythmia functions)



V--ventricle



V–ventr icle



T–triggered



P–progra mmable rate and/or output



P--pacing (antitac hyarrhythmia)



A-atrium



A–atriu m



I--inhibited



M-multiprogrammab ility of rate, output, sensitivity, etc.



S-shock



D--dual (A & V)



D--dual (A & V)



D--dual (T & I)



C-commun icating (telemetry)



D--dual (P + S)



O-none



O-none



O--none



R--rate modulation O--none



O--none



C.Sick sinus syndrome (or sinus node dysfunction) is the most common reason for permanent pacing. Symptoms are related to the bradyarrhythmias of sick sinus syndrome. VVI mode is typically used in patients with sick sinus syndrome, but recent studies have shown that DDD pacing improves morbidity, mortality and quality of life. II.Temporary pacemakers A.Temporary pacemaker leads generally are inserted percutaneously, then positioned in the right ventricular apex and attached to an external generator. Temporary pacing is used to stabilize patients awaiting permanent



pacemaker implantation, to correct a transient symp tomatic bradycardia due to drug toxicity or to suppress Torsades de Pointes by maintaining a rate of 85-100 beats per minute until the cause has been eliminated. B.Temporary pacing may also be used in a prophylac tic fashion in patients at risk of symptomatic bradycardia during a surgical procedure or high-degree AV block in the setting of an acute myocardial infarc tion. C.In emergent situations, ventricular pacing can be instituted immediately by transcutaneous pacing using electrode pads applied to the chest wall. References: See page 157.



Pulmonary Disorders Orotracheal Intubation Endotracheal Tube Size (interior diameter): Women 7.0-9.0 mm Men 8.0-10.0 mm 1. Prepare suction apparatus. Have Ambu bag and mask apparatus setup with 100% oxygen; and ensure that patient can be adequately bag ventilated and suction apparatus is available. 2. If sedation and/or paralysis is required, consider rapid sequence induction as follows: D.Fentanyl (Sublimaze) 50 mcg increments IV (1 mcg/kg) with: E.Midazolam (Versed) 1 mg IV q2-3 min. max 0.1-0.15 mg/kg followed by: F.Succinylcholine (Anectine) 0.6-1.0 mg/kg, at appro priate intervals; or vecuronium (Norcuron) 0.1 mg/kg IV x 1. G.Propofol (Diprivan): 0.5 mg/kg IV bolus. H.Etomidate (Amidate): 0.3-0.4 mg/kg IV. 3. Position the patient's head in the sniffing position with head flexed at neck and extended. If necessary, elevate the head with a small pillow. 4. Ventilate the patient with bag mask apparatus and hyperoxygenate with 100% oxygen. 5. Hold laryngoscope handle with left hand, and use right hand to open the patient’s mouth. Insert blade along the right side of mouth to the base of tongue, and push the tongue to the left. If using curved blade, advance it to the vallecula (superior to epiglottis), and lift anteri orly, being careful not to exert pressure on the teeth. If using a straight blade, place beneath the epiglottis and lift anteriorly. 6. Place endotracheal tube (ETT) into right corner of mouth and pass it through the vocal cords; stop just after the cuff disappears behind vocal cords. If unsuc cessful after 30 seconds, stop and resume bag and mask ventilation before re-attempting. A stilette to maintain the shape of the ETT in a hockey stick shape may be used. Remove stilette after intubation. 7. Inflate cuff with syringe keeping cuff pressure 35, vital capacity 100, reduce FIO2 (each 1% decrease in FIO2 reduces pO2 by 7 mm Hg); once FIO2 is 90% (pO2 >60). C.Arterial saturation 15 cm H20. This type of ventilatory support requires heavy sedation and respiratory muscle relaxation. 2. Set oxygen concentration (FIO2) at 1.0; inspiratory pressure at 1/2 to 1/3 of the peak airway pressure on standard ventilation. Set the inspiration: expiration ratio at 1: 1; set rate at 60 years), a negative allergy history, no family history of asthma, and a slowly pro gressive rate of disease.



Classification of acute exacerbations of COPD Type I One of three cardinal symptoms: 1. Worsening dyspnea 2. Increase in sputum purulence 3. Increase in sputum volume and One of the following: Upper respiratory tract infection in the past 5 days Fever without other apparent cause Increased wheezing Increased cough Increase in respiratory or heart rate by 20% above baseline Type II Two of three cardinal symptoms Type III All three cardinal symptoms



II.Diagnostic testing A.Pulse oximetry is an inexpensive, noninvasive procedure for assessing oxygen saturation. B.Arterial blood gases. Both hypercarbia and hypoxemia occur when pulmonary function falls to below 25-30% of the predicted normal value. C.Pulmonary function testing is a useful means for assessing ventilatory function. Irreversible airflow limitation, or the reduced ratio of forced expiratory volume in 1 second (FEV1) to forced vital capacity (FVC), is the hallmark of COPD. Emphysema manifests as low carbon monoxide diffusion capacity with hyperin flation (increased total lung capacity) and increased residual volume. Peak-flow meters are available that can provide a quick assessment of expiratory function. D.Chest radiography will permit identification of patients with COPD with pneumonia, pneumothorax, and decompensated CHF. E.An ECG may be useful in patients who have a history of chest pain, syncope, and palpitations. F.Labs: Complete blood count (CBC) is useful in patients with acute exacerbation of COPD if pneumonia is suspected. The hematocrit is frequently elevated as a result of chronic hypoxemia. III.Treatment Stepwise treatment of chronic obstructive pulmonary disease Indication



Intervention



Known diagnosis 



Smoking cessation, vaccinations Nicotine replacement therapy or bupropion (Zyban)



Mild, intermittent symptoms



Short-acting anticholinergic or beta2 agonist prn



Regular symptoms 



Regular use of ipratropium (Atrovent), 2-4 inhalations tid to qid prn, or albuterol, 2-4 inhalations tid to qid prn The ipratropium (Atrovent) inhalation dose is 500 mcg/2.5 mL solution nebulized 3-4 times daily OR Albuterol/ipratropium (Combivent) MDI, 2 puffs qid or inhalation 3 mL (3 mg) via nebulizer qid.



Symptoms continue or are nocturnal



Add salmeterol (Serevent), 25 micro grams/dose, 2 inhalations bid. Not to be used for rescue



Symptoms continue



Sustained-release theophylline 400-800 mg/day. Low therapeutic level (ie, 8-12 mcg/mL)



Symptoms continue



Fluticasone (Flovent), 2 puffs bid. Only if objective improvement after 2-wk course of oral corticosteroids



Moderate to severe disease



Oxygen therapy 24 hr/day. If PO2 0.5)



Urinothorax



Creatinine (pleural fluid/serum >1.0)



Peritoneal dialysis



Protein (1.0



Rheumatoid pleurisy



Characteristic cytology



C.Diagnostic criteria. The most practical method of separating transudates and exudates is measurement of serum and pleural fluid protein and LDH. If at least one of the following three criteria is present, the fluid



is virtually always an exudate; if none is present, the fluid is virtually always a transudate: 1.Pleural fluid protein/serum protein ratio greater than 0.5. 2.Pleural fluid LDH/serum LDH ratio greater than 0.6. 3.Pleural fluid LDH greater than two thirds the upper limits of normal of the serum LDH.



Causes of Transudative Pleural Effusions Effusion always transudative Congestive heart failure Hepatic hydrothorax Nephrotic syndrome Peritoneal dialysis Hypoalbuminemia



Urinothorax Atelectasis Constrictive pericarditis Trapped lung Superior vena caval obstruc tion



Classic exudates that can be transudates Malignancy Pulmonary embolism



Sarcoidosis Hypothyroid pleural effusion



D.An exudate is best determined by any one of the following: 1.Pleural fluid protein >2.9 g/dL 2.Pleural fluid cholesterol >45 mg/dL 3.Pleural fluid LDH >60 percent of upper limits of normal serum value Causes of exudative pleural effusions Infectious Bacterial pneumonia Tuberculous pleurisy Parasites Fungal disease Atypical pneumonia (viral, mycoplasma) Nocardia, Actinomyces Subphrenic abscess Hepatic abscess Splenic abscess Hepatitis Spontaneous esopha geal rupture



Increased negative intrapleural pressure Atelectasis Trapped lung Cholesterol effusion



Iatrogenic Drug-induced Esophageal perforation Esophageal sclerotherapy Central venous cathe ter misplace ment/migration Enteral feeding tube in pleural space



Endocrine dysfunction Hypothyroidism Ovarian hyperstimulation syn drome



Malignancy Carcinoma Lymphoma Mesothelioma Leukemia Chylothorax Paraproteinemia (multi ple myeloma, Waldenstrom’s macroglobulinemia)



Lymphatic abnormalities Malignancy Chylothorax Yellow nail syndrome Lymphangiomyomatosi s Lymphangiectasia



Other inflammatory disorders Pancreatitis (acute, chronic) Benign asbestos pleu ral effusion Pulmonary embolism Radiation therapy Uremic pleurisy Sarcoidosis Postcardiac injury syn drome Hemothorax ARDS



Movement of fluid from abdomen to pleural space Pancreatitis Pancreatic pseudocyst Meigs’ syndrome Carcinoma Chylous ascites Subphrenic abscess Hepatic abscess (bac terial, amebic) Splenic abscess, in farction



III.Chemical analysis A.Pleural fluid protein and LDH 1.Most transudates have absolute total protein concentrations below 3.0 g/dL; however, acute diuresis in congestive heart failure can elevate protein levels into the exudative range. 2.Tuberculous pleural effusions virtually always have total protein concentrations above 4.0 g/dL. When pleural fluid protein concentrations are in the 7.0 to 8.0 g/dL range, Waldenstrom's macroglobulinemia and multiple myeloma should be considered. 3.Pleural fluid LDH levels above 1000 IU/L are found in empyema, rheumatoid pleurisy, and pleural paragonimiasis, and are sometimes ob served with malignancy. Pleural fluid secondary to Pneumocystis carinii pneumonia has a pleural fluid/serum LDH ratio greater than 1.0 and a pleu ral fluid/serum protein ratio of less than 0.5. B.Pleural fluid glucose. A low pleural fluid glucose concentration (less than 60 mg/dL), or a pleural fluid/serum glucose ratio less than 0.5) narrows the differential diagnosis of the exudate to the following possibilities: 1.Rheumatoid pleurisy



2.Complicated parapneumonic effusion or



empyema



3.Malignant effusion



4.Tuberculous pleurisy



5.Lupus pleuritis



6.Esophageal rupture



C.All transudates and all other exudates have pleu ral fluid glucose concentrations similar to that of blood glucose. The lowest glucose concentrations are found in rheumatoid pleurisy and empyema, with glucose being undetectable in some cases. In com parison, when the glucose concentration is low in tuberculous pleurisy, lupus pleuritis, and malig nancy, it usually falls into the range of 30 to 50 mg/dL. D.Pleural fluid pH. Pleural fluid pH should always be measured in a blood gas machine. A pleural fluid



pH below 7.30 with a normal arterial blood pH is found with the same diagnoses associated with low pleural fluid glucose concentrations. The pH of nor mal pleural fluid is approximately 7.60. Transudates have a pleural fluid pH in the 7.40 to 7.55 range, while the majority of exudates range from 7.30 to 7.45. E.Pleural fluid amylase. The finding of an amy lase-rich pleural effusion, defined as either a pleural fluid amylase greater than the upper limits of normal for serum amylase or a pleural fluid to serum amy lase ratio greater than 1.0, narrows the differential diagnosis of an exudative effusion to the following major possibilities: 1.Acute pancreatitis



2.Chronic pancreatic pleural effusion



3.Esophageal rupture



4.Malignancy



5.Other rare causes of an amylase-rich pleural



effusion include pneumonia, ruptured ectopic



pregnancy, hydronephrosis, and cirrhosis. Pan



creatic disease is associated with pancreatic



isoenzymes, while malignancy and esophageal



rupture are characterized by a predominance of



salivary isoenzymes.



IV.Pleural fluid nucleated cells A.Counts above 50,000/:L are usually found only in complicated parapneumonic effusions, including empyema. B.Exudative effusions from bacterial pneumonia, acute pancreatitis, and lupus pleuritis usually have total nucleated cell counts above 10,000/:L C.Chronic exudates, typified by tuberculous pleurisy and malignancy, typically have nucleated cell counts below 5000/:L. D.Pleural fluid lymphocytosis. Pleural fluid lymphocytosis, particularly with lymphocyte counts representing 85 to 95 percent of the total nucleated cells, suggests tuberculous pleurisy, lymphoma, sarcoidosis, chronic rheumatoid pleurisy, yellow nail syndrome, or chylothorax. Carcinomatous pleural effusions will be lymphocyte predominant in over one-half of cases; however, the percentage of lym phocytes is usually between 50 and 70 percent. E.Pleural fluid eosinophilia. Pleural fluid eosinophilia (pleural fluid eosinophils representing more than 10 percent of the total nucleated cells) usually suggests a benign, self-limited disease, and is commonly associated with air or blood in the pleu ral space. The differential diagnosis of pleural fluid eosinophilia includes: 1.Pneumothorax



2.Hemothorax



3.Pulmonary infarction



4.Benign asbestos pleural effusion



5.Parasitic disease



6.Fungal infection (coccidioidomycosis,



cryptococcosis, histoplasmosis)



7.Drugs



8.Malignancy (carcinoma, lymphoma)



9.Pleural fluid eosinophilia appears to be rare



with tuberculous pleurisy on the initial



thoracentesis



F.Mesothelial cells are found in small numbers in



normal pleural fluid, are prominent in transudative



pleural effusions, and are variable in exudative effu



sions. Tuberculosis is unlikely if there are more than



five percent mesothelial cells.



G.Treatment: Chest tube drainage is indicated for



complicated parapneumonic effusions (pH 1 1/2 L of acute blood loss after chest tube placement.



Cardiac Tamponade I.General considerations A.Cardiac tamponade occurs most commonly second ary to penetrating injuries. B.Beck's Triad: Venous pressure elevation, drop in the arterial pressure, muffled heart sounds. Other signs include enlarged cardiac silhouette on chest x-ray; signs and symptoms of hypovolemic shock; pulseless electrical activity, decreased voltage on ECG. C.Kussmaul's sign is characterized by a rise in venous pressure with inspiration. Pulsus paradoxus or elevated venous pressure may be absent when associated with hypovolemia. II.Management A.Pericardiocentesis is indicated if the patient is unre sponsive to resuscitation measures for hypovolemic shock, or if there is a high likelihood of injury to the myocardium or one of the great vessels. B.All patients who have a positive pericardiocentesis (recovery of non-clotting blood) because of trauma, require an open thoracotomy with inspection of the myocardium and the great vessels. C.Rule out other causes of cardiac tamponade such as pericarditis, penetration of central line through the vena cava, atrium, or ventricle, or infection.



D.Consider other causes of hemodynamic instability that may mimic cardiac tamponade (tension pneumothorax, massive pulmonary embolism, shock secondary to massive hemothorax).



Pericardiocentesis I.General considerations A.If acute cardiac tamponade with hemodynamic instability is suspected, emergency pericardiocentesis should be performed; infusion of Ringer's lactate, crystalloid, colloid and/or blood may provide temporiz ing measures. II.Management A.Protect airway and administer oxygen. If patient can be stabilized, pericardiocentesis should be performed in the operating room or catheter lab. The para-xiphoid approach is used for pericardiocentesis. B.Place patient in supine position with chest ele vated at 30-45 degrees, then cleanse and drape peri-xiphoid area. Infiltrate lidocaine 1% with epineph rine (if time permits) into skin and deep tissues. C.Attach a long, large bore (12-18 cm, 16-18 gauge),



short bevel cardiac needle to a 50 cc syringe with a



3-way stop cock. Use an alligator clip to attach a V-lead



of the ECG to the metal of the needle.



D.Advance the needle just below costal margin,



immediately to the left and inferior to the xiphoid



process. Apply suction to the syringe while advancing



the needle slowly at a 45 -degree horizontal angle



towards the mid point of the left clavicle.



E.As the needle penetrates the pericardium, resis



tance will be felt, and a “popping” sensation will be



noted.



F.Monitor the ECG for ST segment elevation (indicat



ing ventricular heart muscle contact); or PR segment



elevation (indicating atrial epicardial contact). After the



needle comes in contact with the epicardium, withdraw



the needle slightly. Ectopic ventricular beats are



associated with cardiac penetration.



G.Aspirate as much blood as possible. Blood from the



pericardial space usually will not clot. Blood, inadver



tently, drawn from inside the ventricles or atrium



usually will clot. If fluid is not obtained, redirect the



needle more towards the head. Stabilize the needle by



attaching a hemostat or Kelly clamp.



H.Consider emergency thoracotomy to determine the



cause of hemopericardium (especially if active bleed



ing). If the patient does not improve, consider other



problems that may resemble tamponade, such as



tension pneumothorax, pulmonary embolism, or shock



secondary to massive hemothorax.



References: See page 157.



Hematologic Disorders Thomas Vovan, MD



Transfusion Reactions I.Acute hemolytic transfusion reaction A.Transfusion reactions are rare and most commonly associated with ABO incompatibility, usually related to a clerical error. Early symptoms include sudden onset of anxiety, flushing, tachycardia, and hypotension. Chest and back pain, fever, and dyspnea are common. B.Life-threatening manifestations include vascular collapse (shock), renal failure, bronchospasm, and disseminated intravascular coagulation. C.Hemoglobinuria, and hemoglobinemia occurs be cause of intravascular red cell lysis. D.The direct antiglobulin test (direct Coombs test) is positive. The severity of reaction is usually related to the volume of RBCs infused. E.Management 1.The transfusion should be discontinued immedi ately, and the unused donor blood and a sample of recipient’s venous blood should be sent for retyping and repeat cross match, including a direct and indirect Coombs test. 2.Urine analysis should be checked for free hemo globin and centrifuged plasma for pink coloration (indicating free hemoglobin). 3.Hypotension should be treated with normal saline. Vasopressors may be used if volume replacement alone is inadequate to maintain blood pressure. 4.Maintain adequate renal perfusion with volume replacement. Furosemide may be used to maintain urine output after adequate volume replacement has been achieved. 5.Monitor INR/PTT, platelets, fibrinogen, and fibrin degradation products for evidence of disseminated intravascular coagulation. Replace required clotting factors with fresh frozen plasma, platelets, and/or cryoprecipitate. II.Febrile transfusion reaction (nonhemolytic) A.Febrile transfusion reactions occur in 0.5-3% of transfusions. It is most commonly seen in patients receiving multiple transfusions. Chills develop, followed by fever, usually during or within a few hours of transfu sion. This reaction may be severe but is usually mild and self limited. B.Management 1.Symptomatic and supportive care should be provided with acetaminophen and diphenhydramine. Meperidine 50 mg IV is useful in treating chills. A WBC filter should be used for the any subsequent transfusions. 2.More serious transfusion reactions must be excluded (eg, acute hemolytic reaction or bacterial contamination of donor blood).



III.Transfusion-related noncardiogenic pulmonary edema A.This reaction is characterized by sudden develop ment of severe respiratory distress, associated with fever, chills, chest pain, and hypotension. B.Chest radiograph demonstrates diffuse pulmonary edema. This reaction may be severe and life threaten ing but generally resolves within 48 hours. C.Management 1.Treatment of pulmonary edema and hypoxemia may include mechanical ventilatory support and hemodynamic monitoring. 2.Diuretics are useful only if fluid overload is pres ent. Use a WBC filter should be used for any subse quent transfusions.



Disseminated Intravascular Coagulation I.Clinical manifestations A.Disseminated intravascular coagulation (DIC) is manifest by generalized ecchymosis and petechiae, bleeding from peripheral IV sites, central catheters, surgical wounds, and oozing from gums. B.Gastrointestinal and urinary tract bleeding are frequently encountered. Grayish discoloration or cyanosis of the distal fingers, toes, or ears may occur because of intravascular thrombosis. Large, sharply demarcated, ecchymotic areas may be seen as a result of thrombosis. II.Diagnosis A.Fibrin degradation products are the most sensitive screening test for DIC; however, no single laboratory parameter is diagnostic of DIC. B.Peripheral smear: Evidence of microangiopathic hemolysis, with schistocytes and thrombocytopenia, is often present. A persistently normal platelet count nearly excludes the diagnosis of acute DIC. C.Coagulation studies: INR, PTT, and thrombin time are generally prolonged. Fibrinogen levels are usually depleted (10 mg/dL) and D-dimer is elevated (>0.5 mg/dL). III.Management of disseminated intravascular coagulation A.The primary underlying precipitating condition (eg, sepsis) should be treated. Severe DIC with hypocoagulability may be treated with replacement of clotting factors. Hypercoagulability is managed with heparin. B.Severe hemorrhage and shock is managed with fluids and red blood cell transfusions. C.If the patient is at high risk of bleeding or actively bleeding with DIC: Replace fibrinogen with 10 units of cryoprecipitate. Replace clotting factors with 2-4 units of fresh frozen plasma. Replace platelets with platelet pheresis. D.If factor replacement therapy is transfused, fibrinogen and platelet levels should be obtained 30-60 minutes post-transfusion and every 4-6 hours thereafter to determine the efficacy of therapy. Each unit of platelets should increase the platelet count by 5000 10,000/mcL. Each unit of cryoprecipitate should in crease the fibrinogen level by 5-10 mg/dL. E.Heparin 1.Indications for heparin include evidence of fibrin deposition (ie, dermal necrosis, acral ischemia, venous thromboembolism). Heparin is used when the coagulopathy is believed to be secondary to a retained, dead fetus, amniotic fluid embolus, giant hemangioma, aortic aneurysm, solid tumors, or promyelocytic leukemia. Heparin is also used when clotting factors cannot be corrected with replace ment therapy alone. 2.Heparin therapy is initiated at a relatively low dose (5-10 U/kg/hr) by continuous IV infusion without a bolus. Coagulation parameters must then be fol lowed to guide therapy. The heparin dose may be increased by 2.5 U/kg/hr until the desired effect is achieved.



Thrombolytic-associated Bleeding I.Clinical presentation: Post-fibrinolysis hemorrhage may present as a sudden neurologic deficit (intracranial bleeding), massive GI bleeding, progressive back pain accompanied by hypotension (retroperitoneal bleeding), or a gradual decline in hemoglobin without overt evidence of bleeding. II.Laboratory evaluation A.Low fibrinogen (1000



10 010 00



100500



10 050 0



101000



0



90



1 80 m m H2 0



N/A



E.If the CSF parameters are nondiagnostic, or the patient has been treated with prior oral antibiotics, and, therefore, the Gram's stain and/or culture are likely to be negative, then latex agglutination (LA) may be helpful. The test has a variable sensitivity rate, ranging between 50-100%, and high specificity. Latex agglutination tests are available for H. influenza, Streptococcus pneumoniae, N. meningitidis, Esche richia coli K1, and S. agalactiae (Group B strep). CSF Cryptococcal antigen and India ink stain should be considered in patients who have HIV disease or HIV risk factors. III.Treatment of acute bacterial meningitis Antibiotic Choice Based on Age and Comorbid Medical Illness Age



Organism



Antibiotic



Neonate



E. coli, Group B strep, Listeria monocytogenes



Ampicillin and ceftriaxone or cefotaxime



1-3 months



S. pneumoniae, N. meningitidis, H. influenzae, S. agalactiae, Liste ria, E. coli



Ceftriaxone or cefotaxime and vancomycin



3 months to 18 years



N. meningitidis, S. pneumoniae, H. influenzae



Ceftriaxone or cefotaxime and vancomycin



18-50 years



S. pneumoniae, N. meningitidis



Ceftriaxone or cefotaxime and vancomycin



Older than 50 years



N. meningitidis, S. pneumoniae Gram-negative bacilli, Listeria, Group B strep



Ampicillin and ceftriaxone or cefotaxime and vancomycin



Neurosur gery/head in jury



S. aureus, S. epidermidis Diphtheroids, Gram-negative bacilli



Vancomycin and Ceftazidime



Immunosuppr ession



Listeria, Gram negative bacilli, S. pneumoniae, N. meningitidis



Ampicillin and Ceftazidime (con sider adding Vancomycin)



CSF shunt



S. aureus, Gram negative bacilli



Vancomycin and Ceftazidime



Antibiotic Choice Based on Gram’s Stain Stain Results



Organism



Antibiotic



Gram's (+) cocci



S. pneumoniae S. aureus, S. agalactiae (Group B)



Vancomycin and ceftriaxone or cefotaxime



Gram's (-) cocci



N. meningitidis



Penicillin G or chloramphenicol



Gram's (-) coccobacilli



H. influenzae



Third-generation cephalosporin



Gram's (+) bacilli



Listeria monocytogenes



Ampicillin, Penicil lin G + IV Gentamicin ± intrathecal gentamicin



Gram's (-) ba cilli



E. coli, Klebsiella Serratia, Pseudo monas



Ceftazidime +/ aminoglycoside



Recommended Dosages of Antibiotics Antibiotic



Dosage



Ampicillin



2 g IV q4h



Cefotaxime



2 g IV q4-6h



Ceftazidime



2 g IV q8h



Ceftriaxone



2 g IV q12h



Chloramphenicol



0.5-1.0 gm IV q6h



Gentamicin



Load 2.0 mg/kg IV, then 1.5 mg/kg q8h



Nafcillin/Oxacillin



2 g IV q4h



Penicillin G



4 million units IV q4h



Rifampin



600 mg PO q24h



Trimethoprim sulfamethoxazole



15 mg/kg IV q6h



Vancomycin



1.0-1.5 g IV q12h



A.In areas characterized by high resistance to penicil lin, vancomycin plus a third-generation cephalosporin should be the first-line therapy. H. influenzae is usually adequately covered by a third-generation cephalo sporin. The drug of choice for N. meningitidis is penicil lin or ampicillin. Chloramphenicol should be used if the patient is allergic to penicillin. Aztreonam may be used for gram-negative bacilli, and trimethoprim sulfamethoxazole may be used for Listeria. B.In patients who are at risk for Listeria meningitis, ampicillin must be added to the regimen. S. agalactiae (Group B) is covered by ampicillin, and adding an aminoglycoside provides synergy. Pseudomonas and other Gram-negative bacilli should be treated with a broad spectrum third-generation cephalosporin (ceftazidime) plus an aminoglycoside. S. aureus may be covered by nafcillin or oxacillin. High-dose vancomycin (peak 35-40 mcg/mL) may be needed if the patient is at risk for methicillin-resistant S. aureus. C.Corticosteroids. Audiologic and neurological sequelae in infants older than two months of age are markedly reduced by early administration of dexameth asone in patients with H. influenzae meningitis. Dexa methasone should be given at a dose of 0.15 mg/kg q6h IV for 2-4 days to children with suspected H. influenzae or pneumococcal meningitis. The dose should be given just prior to or with the initiation of antibiotics.



Pneumonia Community-acquired pneumonia is the leading infectious cause of death and is the sixth-leading cause of death overall. I.Clinical diagnosis A.Symptoms of pneumonia may include fever, chills, malaise and cough. Patients also may have pleurisy, dyspnea, or hemoptysis. Eighty percent of patients are febrile. B.Physical exam findings may include tachypnea, tachycardia, rales, rhonchi, bronchial breath sounds, and dullness to percussion over the involved area of lung. C.Chest radiograph usually shows infiltrates. The chest radiograph may reveal multilobar infiltrates, volume loss, or pleural effusion. The chest radiograph may be negative very early in the illness because of dehydration or severe neutropenia. D.Additional testing may include a complete blood count, pulse oximetry or arterial blood gas analysis. II.Laboratory evaluation A.Sputum for Gram stain and culture should be obtained in hospitalized patients. In a patient who has had no prior antibiotic therapy, a high-quality specimen (>25 white blood cells and 65years B.Unstable vital signs (heart rate >140 beats per minute, systolic blood pressure 30 beats per minute) C.Altered mental status D.Hypoxemia (PO2 20 breaths/min or PaCO2 12,000 cells/mm3 , 10% band cells



Sepsis



The presence of SIRS caused by an in fectious process; sepsis is considered severe if hypotension or systemic mani festations of hypoperfusion (lactic acido sis, oliguria, change in mental status) is present.



Septic shock



Sepsis-induced hypotension despite ade quate fluid resuscitation, along with the presence of perfusion abnormalities that may induce lactic acidosis, oliguria, or an alteration in mental status.



Multiple organ dysfunction syndrome (MODS)



The presence of altered organ function in an acutely ill patient such that homeosta sis cannot be maintained without inter vention



E.Sources of bacteremia leading to sepsis include the urinary, respiratory and GI tracts, and skin and soft tissues (including catheter sites). The source of bacteremia is unknown in 30% of patients. F.Escherichia coli is the most frequently encountered gram-negative organism, followed by Klebsiella pneumoniae, Enterobacter aerogenes or cloacae, Serratia marcescens, Pseudomonas aeruginosa, Proteus mirabilis, Providencia, and Bacteroides species. Up to 16% of sepsis cases are polymicrobic. G.Gram-positive organisms, including methicillin sensitive and methicillin-resistant Staphylococcus aureus and Staphylococcus epidermidis, are associ ated with catheter or line-related infections. II.Diagnosis A.A patient who is hypotensive and in shock should be evaluated to identify the site of infection, and monitor for end-organ dysfunction. History should be obtained and a physical examination performed. B.The early phases of septic shock may produce evidence of volume depletion, such as dry mucous membranes, and cool, clammy skin. After resuscitation with fluids, however, the clinical picture resembles hyperdynamic shock, including tachycardia, bounding pulses with a widened pulse pressure, a hyperdynamic precordium on palpation, and warm extremities. C.Signs of infection include fever, localized erythema or tenderness, consolidation on chest examination, abdominal tenderness, and meningismus. Signs of end-organ hypoperfusion include tachypnea, oliguria, cyanosis, mottling of the skin, digital ischemia, abdomi nal tenderness, and altered mental status. D.Laboratory studies should include arterial blood gases, lactic acid level, electrolytes, renal function, liver function tests, and chest radiograph. Cultures of blood, urine, and sputum should be obtained before antibiotics are administered. Cultures of pleural, peritoneal, and cerebrospinal fluid may be appropriate. If thrombocytopenia or bleeding is present, tests for disseminated intravascular coagulation should include fibrinogen, d-dimer assay, platelet count, peripheral smear for schistocytes, prothrombin time, and partial thromboplastin time.



Manifestations of Sepsis Clinical features Temperature instability Tachypnea Hyperventilation Altered mental status Oliguria Tachycardia Peripheral vasodilation



Laboratory findings Respiratory alkaloses Hypoxemia Increased serum lactate levels Leukocytosis and increased neutrophil concentration Eosinopenia Thrombocytopenia Anemia Proteinuria Mildly elevated serum biliru bin levels



III.Treatment of septic shock A.Early management of septic shock is aimed at restoring mean arterial pressure to 65 to 75 mm Hg to improve organ perfusion. Continuous SVO2 monitoring is recommended to insure optimal organ perfusion at the cellular level. Clinical clues to adequate tissue perfusion include skin temperature, mental status, and urine output. Urine output should be maintained at >20 to 30 mL/hr. Lactic acid levels should decrease within 24 hours if therapy is effective. B.Intravenous access and monitoring 1.Intravenous access is most rapidly obtained through peripheral sites with two 16- to 18-gauge catheters. More stable access can be achieved later with central intravenous access. Placement of a large-bore introducer catheter in the right internal jugular or left subclavian vein allows the most rapid rate of infusion. 2.Arterial lines should be placed to allow for more reliable monitoring of blood pressure. Pulmonary artery catheters measure cardiac output, systemic vascular resistance, pulmonary artery wedge pressure, and mixed venous oxygen saturation. These data are useful in providing rapid assess ment of response to various therapies. C.Fluids 1.Aggressive volume resuscitation is essential in treatment of septic shock. Most patients require 4 to 8 L of crystalloid. Fluid should be administered as a bolus. The mean arterial pressure should be increased to 65 to 75 mm Hg and organ perfusion should be improved within 1 hour of the onset of hypotension. 2.Repeated boluses of crystalloid (isotonic sodium chloride solution or lactated Ringer's injection), 500 to 1,000 mL, should be given intravenously over 5 to 10 minutes, until mean arterial pressure and tissue perfusion are adequate (about 4 to 8 L total over 24 hours for the typical patient). Boluses of 250 mL are appropriate for patients who are elderly or who have heart disease or suspected pulmonary edema. Red blood cells should be reserved for patients with a hemoglobin value of less than 10 g/dL and either evidence of decreased oxygen delivery or significant risk from anemia (eg, coro nary artery disease). D.Vasoactive agents 1.Patients who do not respond to fluid therapy should receive vasoactive agents. The primary goal is to increase mean arterial pressure to 65 to 75 mm Hg. 2.Dopamine (Intropin) traditionally has been used as the initial therapy in hypotension, primarily because it is thought to increase systemic blood pressure. However, dopamine is a relatively weak vasoconstrictor in septic shock. Hemodynamic effects of vasoactive agents Agent



Dose



Effect CO



MA P



SVR



Dopamine (Inotropin)



5-20 mcg/kg/mi n



2+



1+



3+



Norepin ephrine (Levophed )



0.05-0.5 mcg/kg/mi n



-/0/+



2+



4+



Dobutami ne (Dobutrex)



10 mcg/kg/mi n



2+



Epineph rine



0.05-2 mcg/kg/mi n



3+



2+



4+



Phenyleph rine (Neo-Syne phrine)



2-10 mcg/kg/mi n



0



2+



4+



-/0/+



-/0



3.Norepinephrine (Levophed) is superior to



dopamine in the treatment of hypotension associ



ated with septic shock. Norepinephrine is the agent



of choice for treatment of hypotension related to



septic shock. 



4.Dobutamine (Dobutrex) should be reserved for



patients with a persistently low cardiac index or



underlying left ventricular dysfunction.



E.Antibiotics should be administered within 2 hours of the recognition of sepsis. Use of vancomycin should be restricted to settings in which the causative agent is most likely resistant Enterococcus, methicillin-resistant Staphylococcus aureus, or high-level penicil lin-resistant Streptococcus pneumoniae.



Recommended Antibiotics in Septic Shock Suspected source



Recommended antibiotics



Pneumonia



Third or 4th-generation cephalosporin (cefepime, ceftazidime, cefotaxime, ceftizoxime) plus macrolide (antipseudomonal beta lactam plus aminoglycoside if hospital-acquired) + an aerobic coverage with metronidazole or clindamycin.



Urinary tract



Ampicillin plus gentamicin (Garamycin) or third-generation cephalosporin (ceftazidime, cefotaxime, ceftizoxime) or a quinolone (ciprofloxacin, levofloxacin).



Skin or soft tissue



Nafcillin (add metronidazole [Flagyl] or clindamycin if anaerobic infection sus pected)



Meningitis



Third-generation cephalosporin (ceftazidime, cefotaxime, ceftizoxime)



Intra-abdomin al



Third-generation cephalosporin (ceftazidime, cefotaxime, ceftizoxime) plus metronidazole or clindamycin



Primary bacteremia



Ticarcillin/clavulanate (Timentin) or piperacillin/tazobactam(Zosyn)



Dosages of Antibiotics Used in Sepsis Agent



Dosage



Cefepime (Maxipime)



2 gm IV q12h; if neutropenic, use 2 gm q8h



Ceftizoxime (Cefizox)



2 gm IV q8h



Ceftazidime (Fortaz)



2 g IV q8h



Cefotaxime (Claforan)



2 gm q4-6h



Cefuroxime (Kefurox, Zinacef)



1.5 g IV q8h



Cefoxitin (Mefoxin)



2 gm q6h



Cefotetan (Cefotan)



2 gm IV q12h



Piperacillin/tazobactam (Zosyn)



3.375-4.5 gm IV q6h



Ticarcillin/clavulanate (Timentin)



3.1 gm IV q4-6h (200-300 mg/kg/d)



Ampicillin



1-3.0 gm IV q6h



Ampicillin/sulbactam (Unasyn)



3.0 gm IV q6h



Nafcillin (Nafcil)



2 gm IV q4-6h



Piperacillin, ticarcillin, mezlocillin



3 gm IV q4-6h



Meropenem (Merrem)



1 gm IV q8h



Imipenem/cilastatin (Primaxin)



1.0 gm IV q6h



Gentamicin or tobramycin



2 mg/kg IV loading dose, then 1.7 mg/kg IV q8h



Amikacin (Amikin)



7.5 mg/kg IV loading dose, then 5 mg/kg IV q8h



Vancomycin



1 gm IV q12h



Metronidazole (Flagyl)



500 mg IV q6-8h



Clindamycin (Cleocin)



600-900 mg IV q8h



Linezolid (Zyvox)



600 mg IV/PO q12h



Quinupristin/dalfopristin (Synercid)



7.5 mg/kg IV q8h



1.Initial treatment of life-threatening sepsis usually consists of a third or 4th-generation cephalosporin (cefepime, ceftazidime, cefotaxime, ceftizoxime) or piperacillin/tazobactam (Zosyn). An aminoglycoside (gentamicin, tobramycin, or amikacin) should also be included. Antipseudomonal coverage is important for hospital- or institutional-acquired infections. Appro priate choices include an antipseudomonal penicil lin, cephalosporin, or an aminoglycoside. 2.Methicillin-resistant staphylococci. If line sepsis or an infected implanted device is a possibil ity, vancomycin should be added to the regimen to cover for methicillin-resistant Staph aureus and methicillin-resistant Staph epidermidis. 3.Vancomycin-resistant enterococcus (VRE): An increasing number of enterococcal strains are resistant to ampicillin and gentamicin. The inci dence of vancomycin-resistant enterococcus (VRE) is rapidly increasing. a.Linezolid (Zyvox) is an oral or parenteral agent active against vancomycin-resistant enterococci, including E. faecium and E. faecalis. Linezolid is also active against methicillin-resistant staphylococcus aureus. b.Quinupristin/dalfopristin (Synercid) is a parenteral agent active against strains of vancomycin-resistant enterococcus faecium, but not enterococcus faecalis. Most strains of VRE are enterococcus faecium. F.Other therapies 1.Hydrocortisone (100 mg every 8 hours) in patients with refractory shock significantly improves hemodynamics and survival rates. Corticosteroids



may be beneficial in patients with refractory shock caused by an Addison’s crisis. 2.Activated protein C (drotrecogin alfa [Xigris]) has antithrombotic, profibrinolytic, and anti-inflammatory properties. Activated protein C reduces the risk of death by 20%. Activated protein C is approved for treatment of patients with severe sepsis who are at high risk of death. Drotrecogin alfa is administered as 24 mcg/kg/hr for 96 hours. There is a small risk of bleeding. Contraindications are thrombocytopenia, coagulopathy, recent surgery or recent hemorrhage.



Peritonitis I.Acute Peritonitis A.Acute peritonitis is inflammation of the peritoneum or peritoneal fluid from bacteria or intestinal contents in the peritoneal cavity. Secondary peritonitis results from perforation of a viscus caused by acute appendicitis or diverticulitis, perforation of an ulcer, or trauma. Primary peritonitis refers to peritonitis arising without a recogniz able preceding cause. Tertiary peritonitis consists of persistent intra-abdominal sepsis without a discrete focus of infection, usually occurring after surgical treatment of peritonitis. B.Clinical features 1.Acute peritonitis presents with abdominal pain, abdominal tenderness, and the absence of bowel sounds. Severe, sudden-onset abdominal pain suggests a ruptured viscus. Signs of peritoneal irritation include abdominal tenderness, rebound tenderness, and abdominal rigidity. 2.In severe cases, fever, hypotension, tachycardia, and acidosis may occur. Spontaneous bacterial peritonitis arising from ascites will often present with only subtle signs. C.Diagnosis 1.Plain abdominal radiographs and a chest x-ray may detect free air in the abdominal cavity caused by a perforated viscus. CT and/or ultrasonography can identify the presence of free fluid or an abscess. 2.Paracentesis a.Tube 1 - Cell count and differential (1-2 mL, EDTA purple top tube) b.Tube 2 - Gram stain of sediment; C&S, AFB, fungal C&S (3-4 mL); inject 10-20 mL into anaero bic and aerobic culture bottle at the bedside. c.Tube 3 - Glucose, protein, albumin, LDH, triglyceride, specific gravity, amylase, (2-3 mL, red top tube). Serum/fluid albumin gradient should be determined. d.Syringe - pH (3 mL). D.Treatment of acute peritonitis 1.Resuscitation with intravenous fluids and correc tion of metabolic and electrolyte disturbances are the initial steps. Laparotomy is a cornerstone of therapy for secondary or tertiary acute peritonitis. 2.Broad-spectrum systemic antibiotics are critical to cover bowel flora, including anaerobic species. 3.Mild to moderate infection (community-acquired) a.Cefotetan (Cefotan) 1-2 gm IV q12h OR b.Ampicillin/sulbactam (Unasyn) 3.0 gm IV q6h OR c.Ticarcillin/clavulanate (Timentin) 3.1 gm IV q6h 4.Severe infection (hospital-acquired) a.Cefepime (Maxipime) 2 gm IV q12h and metronidazole (Flagyl) 500 mg IV q6h OR b.Piperacillin/tazobactam (Zosyn) 3.375 gm IV q6h OR c.Imipenem/cilastatin (Primaxin) 1 g IV q6h OR d.Ciprofloxacin (Cipro) 400 mg IV q12h and clindamycin 600 mg IV q8h OR e.Gentamicin or tobramycin 100-120 mg (1.5 mg/kg); then 80 mg IV q8h (3-5 mg/kg/d) and metronidazole (Flagyl) 500 mg IV q6h. II.Spontaneous bacterial peritonitis A.SBP, which has no obvious precipitating cause, occurs almost exclusively in cirrhotic patients B.Diagnosis 1.Spontaneous bacterial peritonitis is diagnosed by paracentesis in which the ascitic fluid is found to have 250 or more polymorphonuclear (PMN) cells per cubic millimeter. C.Therapy 1.Antibiotics are the cornerstone of managing SBP, and laparotomy has no place in therapy for SBP, unless perforation is present. Three to 5 days of intravenous treatment with broad-spectrum antibiot ics is usually adequate, at which time efficacy can be determined by estimating the ascitic fluid PMN cell count. 2.Option 1: a.Cefotaxime (Claforan) 2 gm IV q4-6h 3.Option 2: a.Ticarcillin/clavulanate (Timentin) 3.1 gm IV q6h OR b.Piperacillin/tazobactam (Zosyn) 3.375 gm IV q6h or 4.5 gm IV q8h. 4.Option 3 if extended-spectrum beta-lactamase (ESBL): a.Imipenem/cilastatin (Primaxin) 1.0 gm IV q6h. OR b.Ciprofloxacin (Cipro) 400 mg IV q12h OR c.Levofloxacin (Levaquin) 500 mg IV q24h.



Gastrointestinal Disorders Upper Gastrointestinal Bleeding When bleeding is believed to be caused by a source proximal to the ligament of Treitz or the source of bleeding is indeterminant, flexible upper gastrointestinal endoscopy is indicated after initial resuscitation and stabilization.



I.Clinical evaluation A.Initial evaluation of upper GI bleeding should esti mate the severity, duration, location, and cause of bleeding. A history of bleeding occurring after forceful vomiting suggests Mallory-Weiss Syndrome. B.Abdominal pain, melena, hematochezia (bright red blood per rectum), history of peptic ulcer, cirrhosis or prior bleeding episodes may be present. C.Precipitating factors. Use of aspirin, nonsteroidal anti-inflammatory drugs, alcohol, or anticoagulants should be sought. II.Physical examination A.General: Pallor and shallow, rapid respirations may be present; tachycardia indicates a 10% blood volume loss. Postural hypotension (increase in pulse of 20 and a systolic blood pressure fall of 10-15 mmHg), indicates a 20-30% loss. B.Skin: Delayed capillary refill and stigmata of liver dis ease (jaundice, spider angiomas, parotid gland hy pertrophy) should be sought. C.Abdomen: Scars, tenderness, masses, hepatomeg aly, and dilated abdominal veins should be evaluated. Stool occult blood should be checked. III.Laboratory evaluation: CBC, SMA 12, liver function tests, amylase, INR/PTT, type and cross for pRBC, ECG. IV.Differential diagnosis of upper bleeding: Peptic ulcer, gastritis, esophageal varices, Mallory-Weiss tear, esophagitis, swallowed blood from epistaxis, malignancy (esophageal, gastric), angiodysplasias, aorto-enteric fis tula, hematobilia. V.Management of upper gastrointestinal bleeding A.If the bleeding appears to have stopped or has significantly slowed, medical therapy with H2 blockers and saline lavage is usually all that is required. B.Two 14- to16-gauge IV lines should be placed. Normal saline solution should be infused until blood is ready, then transfuse 2-6 units of pRBCs as fast as possible. C.A large bore nasogastric tube should be placed, followed by lavage with 2 L of room temperature tap water. The tube should then be connected to low intermittent suction, and the lavage should be re peated hourly. The NG tube may be removed when bleeding is no longer active. D.Oxygen is administered by nasal cannula. Urine output should be monitored. E.Serial hematocrits should be checked and main tained greater than 30%. Coagulopathy should be assessed and corrected with fresh frozen plasma, vitamin K, cryoprecipitate, and platelets. F.Definitive diagnosis requires upper endoscopy, at which time electrocoagulation, banding, and/or local injection of vasoconstrictors at bleeding sites may be completed. Surgical consultation should be requested in unstable patients or patients who require more than 6 units of pRBCs. Clinical Indicators of Gastrointestinal Bleeding and Probable Source



Clinical Indicator



Probability of Upper Gastrointestinal source



Probability of Lower Gastrointestinal Source



Hematemesis



Almost certain



Rare



Melena



Probable



Possible



Hematochezia



Possible



Probable



Blood-streaked stool



Rare



Almost certain



Occult blood in stool



Possible



Possible



VI.Peptic Ulcer Disease A.Peptic ulcer disease is the commonest cause of upper gastrointestinal bleeding, responsible for 27 40% of all upper gastrointestinal bleeding episodes. Duodenal ulcer is more frequent than gastric ulcer. Three fourths of all peptic ulcer hemorrhages subside spontaneously. B.Upper gastrointestinal endoscopy is the most effective diagnostic technique for peptic ulcer disease. Endoscopic therapy is the method of choice for controlling active ulcer hemorrhage. C.Proton-pump inhibitor administration is effective in decreasing rebleeding rates with bleeding ulcers. Therapy consists of intravenous pantoprazole. 1.Pantoprazole (Protonix) dosage is 80 mg IV, followed by continuous infusion with 8 mg/hr, then 40 mg PO bid when active bleeding has subsided. 2.Twice daily dosing of oral proton pump inhibitors may be a reasonable alternative when intravenous formulations are not available. Oral omeprazole (Prilosec) for duodenal ulcer: 20 mg qd for 4-8 weeks. Gastric ulcers: 20 mg bid. Lansoprazole (Prevacid), 15 mg qd. Esomeprazole (Nexium) 20 40 mg qd. D.Indications for surgical operation include (1)



severe hemorrhage unresponsive to initial



resuscitative measures; (2) failure of endoscopic or



other nonsurgical therapies; and (3) perforation,



obstruction, or suspicion of malignancy.



E.Duodenal ulcer hemorrhage. Suture ligation of the



ulcer-associated bleeding artery combined with a



vagotomy is indicated for duodenal ulcer hemorrhage



that does not respond to medical therapy. Truncal



vagotomy and pyloroplasty is widely used because it



is rapidly and easily accomplished.



F.Gastric ulcer hemorrhage is most often managed



by truncal vagotomy and pyloroplasty with wedge



excision of ulcer.



G.Transcatheter angiographic embolization of the



bleeding artery responsible for ulcer hemorrhage is



recommended in patients who fail endoscopic at



tempts at control and who are poor surgical candi



dates. 



VII.Hemorrhagic Gastritis A.The diffuse mucosal inflammation of gastritis rarely manifest as severe or life-threatening hemorrhage. Hemorrhagic gastritis accounts for 4% of upper gastrointestinal hemorrhage. The bleeding is usually mild and self-limited. When coagulopathy accompa nies cirrhosis and portal hypertension, however, gastric mucosal bleeding can be brisk and refractory. B.Endoscopic therapy can be effective for multiple punctate bleeding sites, but when diffuse mucosal hemorrhage is present, selective intra-arterial infusion of vasopressin may control bleeding. For the rare case in which surgical intervention is required, total gastrectomy is the most effective procedure. VIII.Mallory-Weiss syndrome A.This disorder is defined as a mucosal tear at the gastroesophageal junction following forceful retching and vomiting. B.Treatment is supportive, and the majority of patients stop bleeding spontaneously. Endoscopic coagulation or operative suturing may rarely be necessary.



Esophageal Varices Esophageal varices eventually develop in most patients with cirrhosis, but variceal bleeding occurs in only one third of them. The initiating event in the development of portal hypertension is increased resistance to portal outflow. Causes of Portal Hypertension Presinusoidal Extrahepatic causes Portal vein thrombosis Extrinsic compression of the portal vein Cavernous transformation of the portal vein Intrahepatic causes Sarcoidosis Primary biliary cirrhosis Hepatoportal sclerosis Schistosomiasis Sinusoidal: Cirrhosis, alcoholic hepatitis Postsinusoidal Budd-Chiari syndrome (hepatic vein thrombosis) Veno-occlusive disease Severe congestive heart failure Restrictive heart disease



I.Pathophysiology A.Varices develop annually in 5% to 15% of patients with cirrhosis, and varices enlarge by 4% to 10% each year. Each episode of variceal hemorrhage carries a 20% to 30% risk of death. B.After an acute variceal hemorrhage, bleeding re solves spontaneously in 50% of patients. Bleeding is least likely to stop in patients with large varices and a Child-Pugh class C cirrhotic liver. II.Management of variceal hemorrhage A.Primary prophylaxis 1.All patients with cirrhosis should undergo endos copy to screen for varices every 2 to 3 years. 2.Propranolol (Inderal) and nadolol (Corgard) reduce portal pressure through beta blockade. Beta-blockade reduces the risk of bleeding by 45% and bleeding-related death by 50%. The beta-blocker dose is adjusted to decrease the resting heart rate by 25% from its baseline, but not to less than 55 to 60 beats/min. 3.Propranolol (Inderal) is given at 10 to 480 mg daily, in divided doses, or nadolol (Corgard) 40 to 320 mg daily in a single dose. B.Treatment of acute hemorrhage 1.Variceal bleeding should be considered in any patient who presents with significant upper gastroin testinal bleeding. Signs of cirrhosis may include spider angiomas, palmar erythema, leukonychia, clubbing, parotid enlargement, and Dupuytren's contracture. Jaundice, lower extremity edema and ascites are indicative of decompensated liver disease. 2.The severity of the bleeding episode can be assessed on the basis of orthostatic changes (eg, resting tachycardia, postural hypotension), which indicates one-third or more of blood volume loss. 3.Blood should be replaced as soon as possible. While blood for transfusion is being made available, intravascular volume should be replenished with normal saline solution. Once euvolemia is estab lished, the intravenous infusion should be changed to solutions with a lower sodium content (5% dex trose with 1/2 or 1/4 normal saline). Blood should be transfused to maintain a hematocrit of at least 30%. Serial hematocrit estimations should be obtained during continued bleeding. 4.Fresh frozen plasma is administered to patients who have been given massive transfusions. Each 3 units of PRBC should be accompanied by CaCL2 1 gm IV over 30 min. Clotting factors should be assessed. Platelet transfusions are reserved for counts below 50,000/mL in an actively bleeding patient. 5.If the patient's sensorium is altered because of hepatic encephalopathy, the risk of aspiration mandates endotracheal intubation. Placement of a large-caliber nasogastric tube (22 F or 24 F) permits tap water lavage for removal of blood and clots in preparation for endoscopy. 6.Octreotide acetate (Sandostatin) is a synthetic, analogue of somatostatin, which causes splanchnic vasoconstriction. Octreotide is the drug of choice in the pharmacologic management of acute variceal bleeding. Octreotide infusion should be started with a loading dose of 50 micrograms, followed by an infusion of 50 micrograms/hr. Treatment is contin ued until hemorrhage subsides. Definitive endo scopic therapy is performed shortly after hemostasis is achieved. 2



7.Endoscopic therapy a.A sclerosant (eg, morrhuate [Scleromate]) is injected into each varix. Complications include bleeding ulcers, dysphagia due to strictures, and pleural effusions. b.Endoscopic variceal ligation with elastic bands is an alternative to sclerotherapy because of fewer complications and similar efficacy. c.If bleeding persists (or recurs within 48 hours of the initial episode) despite pharmacologic therapy and two endoscopic therapeutic attempts at least 24 hours apart, patients should be considered for salvage therapy with TIPS or surgical treatment (transection of esophageal varices and devascularization of the stomach, portacaval shunt, or liver transplantation). 8.Transjugular intrahepatic portosystemic shunt (TIPS) consists of the angiographic creation of a shunt between hepatic and portal veins which is kept open by a fenestrated metal stent. It decom presses the portal system, controlling active variceal bleeding over 90% of the time. Complications include secondary bleeding, worsening encephalopathy in 20%, and stent thrombosis or stenosis. C.Secondary prophylaxis 1.A patient who has survived an episode of variceal hemorrhage has an overall risk of rebleeding that approaches 70% at 1 year. 2.Endoscopic sclerotherapy decreases the risk of rebleeding (50% versus 70%) and death (30% to 60% versus 50% to 75%). Endoscopic variceal ligation is superior to sclerotherapy. Banding is carried out every 2 to 3 weeks until obliteration.



Lower Gastrointestinal Bleeding The spontaneous remission rates for lower gastrointesti nal bleeding is 80 percent. No source of bleeding can be identified in 12 percent of patients, and bleeding is recurrent in 25 percent. Bleeding has usually ceased by the time the patient presents to the emergency room. I.Clinical evaluation A.The severity of blood loss and hemodynamic status should be assessed immediately. Initial management consists of resuscitation with crystalloid solutions (lactated Ringers) and blood products if necessary. B.The duration and quantity of bleeding should be assessed; however, the duration of bleeding is often underestimated. C.Risk factors that may have contributed to the bleeding include nonsteroidal anti-inflammatory drugs, anticoagulants, colonic diverticulitis, renal failure, coagulopathy, colonic polyps, and hemorrhoids. Pa tients may have a prior history of hemorrhoids, diverticulosis, inflammatory bowel disease, peptic ulcer, gastritis, cirrhosis, or esophageal varices. D.Hematochezia. Bright red or maroon output per rectum suggests a lower GI source; however, 12 to 20% of patients with an upper GI bleed may have hematochezia as a result of rapid blood loss. E.Melena. Sticky, black, foul-smelling stools suggest a source proximal to the ligament of Treitz, but Melena can also result from bleeding in the small intestine or proximal colon. F.Clinical findings 1.Abdominal pain may result from ischemic bowel, inflammatory bowel disease, or a ruptured aneu rysm. 2.Painless massive bleeding suggests vascular bleeding from diverticula, angiodysplasia, or hemor rhoids. 3.Bloody diarrhea suggests inflammatory bowel disease or an infectious origin. 4.Bleeding with rectal pain is seen with anal fissures, hemorrhoids, and rectal ulcers. 5.Chronic constipation suggests hemorrhoidal bleeding. New onset of constipation or thin stools suggests a left sided colonic malignancy. 6.Blood on the toilet paper or dripping into the toilet water suggests a perianal source of bleeding, such as hemorrhoids or an anal fissure. 7.Blood coating the outside of stools suggests a lesion in the anal canal. 8.Blood streaking or mixed in with the stool may results from polyps or a malignancy in the descend ing colon. 9.Maroon colored stools often indicate small bowel and proximal colon bleeding. II.Physical examination A.Postural hypotension indicates a 20% blood volume loss, whereas, overt signs of shock (pallor, hypotension, tachycardia) indicates a 30 to 40 percent blood loss. B.The skin may be cool and pale with delayed refill if bleeding has been significant. C.Stigmata of liver disease, including jaundice, caput medusae, gynecomastia and palmar erythema, should be sought because patients with these findings fre quently have GI bleeding. III.Differential diagnosis of lower GI bleeding A.Angiodysplasia and diverticular disease of the right colon accounts for the vast majority of episodes of acute lower GI bleeding. Most acute lower GI bleeding originates from the colon however 15 to 20 percent of episodes arise from the small intestine and the upper GI tract. B.Elderly patients. Diverticulosis and angiodysplasia are the most common causes of lower GI bleeding. C.Younger patients. Hemorrhoids, anal fissures and inflammatory bowel disease are most common causes of lower GI bleeding.



Clinical Indicators of Gastrointestinal Bleeding and Probable Source



Clinical Indicator



Probability of Upper Gastrointestinal source



Probability of Lower Gastrointestinal Source



Hematemesis



Almost certain



Rare



Melena



Probable



Possible



Hematochezia



Possible



Probable



Blood-streaked stool



Rare



Almost certain



Occult blood in stool



Possible



Possible



IV.Diagnosis and management of lower gastrointestinal bleeding A.Rapid clinical evaluation and resuscitation should precede diagnostic studies. Intravenous fluids (1 to 2 liters) should be infused over 10- 20 minutes to restore intravascular volume, and blood should be transfused if there is rapid ongoing blood loss or if hypotension or tachycardia are present. Coagulopathy is corrected with fresh frozen plasma, platelets, and cryoprecipitate. B.When small amounts of bright red blood are passed per rectum, then lower GI tract can be assumed to be the source. In patients with large volume maroon stools, nasogastric tube aspiration should be performed to exclude massive upper gastrointestinal hemorrhage. C.If the nasogastric aspirate contains no blood then anoscopy and sigmoidoscopy should be performed to determine weather a colonic mucosal abnormality (ischemic or infectious colitis) or hemorrhoids might be the cause of bleeding. D.Colonoscopy in a patient with massive lower GI bleeding is often nondiagnostic, but it can detect ulcerative colitis, antibiotic-associated colitis, or ischemic colon. E.Polyethylene glycol-electrolyte solution (CoLyte or GoLytely) should be administered by means of a nasogastric tube (Four liters of solution is given over a 2-3 hour period), allowing for diagnostic and therapeutic colonoscopy. V.Definitive management of lower gastrointestinal bleeding A.Colonoscopy 1.Colonoscopy is the procedure of choice for diag nosing colonic causes of GI bleeding. It should be performed after adequate preparation of the bowel. If the bowel cannot be adequately prepared because of persistent, acute bleeding, a bleeding scan or angiography is preferable. 2.If colonoscopy fails to reveal the source of the bleeding, the patient should be observed because, in 80% of cases, bleeding ceases spontaneously. B.Radionuclide scan or bleeding scan. Technetium labeled (tagged) red blood cell bleeding scans can detect bleeding sites when bleeding is intermittent. Localization may not he a precise enough to allow segmental colon resection. C.Angiography. Selective mesenteric angiography detects arterial bleeding that occurs at rates of 0.5 mL/per minute or faster. Diverticular bleeding causes pooling of contrast medium within a diverticulum. Bleeding angiodysplastic lesions appear as abnormal vasculature. When active bleeding is seen with diverticular disease or angiodysplasia, selective arterial infusion of vasopressin may be effective. D.Surgery 1.If bleeding continues and no source can be found, surgical intervention is usually warranted. Surgical resection may be indicated for patients with recurrent diverticular bleeding, or for patients who have had persistent bleeding from colonic angiodysplasia and have required blood transfusions. 2.Surgical management of lower gastrointestinal bleeding is ideally undertaken with a secure knowl edge of the location and cause of the bleeding lesion. A segmental bowel resection to include the lesion and followed by a primary anastomosis is usually safe and appropriate in all but the most unstable patients. VI.Diverticulosis A.Diverticulosis of the colon is present in more than 50% of the population by age 60 years. Bleeding from diverticula is relatively rare, affecting only 4% to 17% of patients at risk. B.In most cases, bleeding ceases spontaneously, but in 10% to 20% of cases, the bleeding continues. The risk of rebleeding after an episode of bleeding is 25%. Right-sided colonic diverticula occur less frequently than left-sided or sigmoid diverticula but are responsible for a disproportionate incidence of diverticular bleeding. C.Operative management of diverticular bleeding is indicated when bleeding continues and is not amenable to angiographic or endoscopic therapy. It also should be considered in patients with recurrent bleeding in the same colonic segment. The operation usually consists of a segmental bowel resection (usually a right colectomy or sigmoid colectomy) followed by a primary anastomosis. VII.Arteriovenous malformations A.AVMs or angiodysplasias are vascular lesions that occur primarily in the distal ileum, cecum, and ascend ing colon of elderly patients. The arteriographic criteria for identification of an AVM include a cluster of small arteries, visualization of a vascular tuft, and early and prolonged filling of the draining vein. B.The typical pattern of bleeding of an AVM is recurrent and episodic, with most individual bleeding episodes being self-limited. Anemia is frequent, and continued massive bleeding is distinctly uncommon. After nondiagnostic colonoscopy, enteroscopy should be considered. C.Endoscopic therapy for AVMs may include heater probe, laser, bipolar electrocoagulation, or argon beam



coagulation. Operative management is usually reserved for patients with continued bleeding, anemia, repetitive transfusion requirements, and failure of endoscopic management. Surgical management consists of seg mental bowel resection with primary anastomosis. VIII.Inflammatory bowel disease A.Ulcerative colitis and, less frequently, Crohn's colitis or enteritis may present with major or massive lower gastrointestinal bleeding. Infectious colitis can also manifest with bleeding, although it is rarely massive. B.When the bleeding is minor to moderate, therapy directed at the inflammatory condition is appropriate. When the bleeding is major and causes hemodynamic instability, surgical intervention is usually required. When operative intervention is indicated, the patient is explored through a midline laparotomy, and a total abdominal colectomy with end ileostomy and oversewing of the distal rectal stump is the preferred procedure. IX.Tumors of the colon and rectum A.Colon and rectal tumors account for 5% to 10% of all hospitalizations for lower gastrointestinal bleeding. Visible bleeding from a benign colonic or rectal polyp is distinctly unusual. Major or massive hemorrhage rarely is caused by a colorectal neoplasm; however, chronic bleeding is common. When the neoplasm is in the right colon, bleeding is often occult and manifests as weak ness or anemia. B.More distal neoplasms are often initially confused with hemorrhoidal bleeding. For this reason, the treat ment of hemorrhoids should always be preceded by flexible sigmoidoscopy in patients older than age 40 or 50 years. In younger patients, treatment of hemorrhoids without further investigation may be appropriate if there are no risk factors for neoplasm, there is a consistent clinical history, and there is anoscopic evidence of recent bleeding from enlarged internal hemorrhoids. X.Anorectal disease A.When bleeding occurs only with bowel movements and is visible on the toilet tissue or the surface of the stool, it is designated outlet bleeding. Outlet bleeding is most often associated with internal hemorrhoids or anal fissures. B.Anal fissures are most commonly seen in young patients and are associated with severe pain during and after defecation. Other benign anorectal bleeding sources are proctitis secondary to inflammatory bowel disease, infection, or radiation injury. Additionally, stercoral ulcers can develop in patients with chronic constipation. C.Surgery for anorectal problems is typically under taken only after failure of conservative medical therapy with high-fiber diets, stool softeners, and/or hemorrhoidectomy. XI.Ischemic colitis A.Ischemic colitis is seen in elderly patients with known vascular disease. The abdomen pain may be postpran dial and associated with bloody diarrhea or rectal bleeding. Severe blood loss is unusual but can occur. B.Abdominal films may reveal "thumb-printing" caused by submucosal edema. Colonoscopy reveals a well demarcated area of hyperemia, edema and mucosal ulcerations. The splenic flexure and descending colon are the most common sites. Most episodes resolve spontaneously, however, vascular bypass or resection may be required.



Acute Pancreatitis The incidence of acute pancreatitis ranges from 54 to 238 episodes per 1 million per year. Patients with mild pancre atitis respond well to conservative therapy, but those with severe pancreatitis may have a progressively downhill course to respiratory failure, sepsis, and death (less than 10%). I.Etiology A.Alcohol-induced pancreatitis. Consumption of large quantities of alcohol may cause acute pancreati tis. B.Cholelithiasis. Common bile duct or pancreatic duct obstruction by a stone may cause acute pancreatitis. (90% of all cases of pancreatitis occur secondary to alcohol consumption or cholelithiasis). C.Idiopathic pancreatitis. The cause of pancreatitis cannot be determined in 10 percent of patients. D.Hypertriglyceridemia. Elevation of serum triglycer ides (>l,000mg/dL) has been linked with acute pancre atitis. E.Pancreatic duct disruption. In younger patients, a malformation of the pancreatic ducts (eg, pancreatic divisum) with subsequent obstruction is often the cause of pancreatitis. In older patients without an apparent underlying etiology, cancerous lesions of the ampulla of Vater, pancreas or duodenum must be ruled out as possible causes of obstructive pancreatitis. F.Iatrogenic pancreatitis. Radiocontrast studies of the hepatobiliary system (eg, cholangiogram, ERCP) can cause acute pancreatitis in 2-3% of patients undergoing studies. G.Trauma. Blunt or penetrating trauma of any kind to the peri-pancreatic or peri-hepatic regions may induce acute pancreatitis. Extensive surgical manipulation can also induce pancreatitis during laparotomy. Causes of Acute Pancreatitis Alcoholism Cholelithiasis Drugs Hypertriglyceridemia Idiopathic causes



Infections Microlithiasis Pancreas divisum Trauma



Medications Associated with Acute Pancreatitis Definitive Association: Azathioprine (Imuran) Sulfonamides Thiazide diuretics Furosemide (Lasix) Estrogens Tetracyclines Valproic acid (Depakote) Pentamidine Didanosine (Videx)



Probable Association: Acetaminophen Nitrofurantoin Methyldopa Erythromycin Salicylates Metronidazole NSAIDS ACE-inhibitors



II.Pathophysiology. Acute pancreatitis results when an initiating event causes the extrusion of zymogen granules, from pancreatic acinar cells, into the interstitium of the pancreas. Zymogen particles cause the activation of trypsinogen into trypsin. Trypsin causes auto-digestion of pancreatic tissues. III.Clinical presentation A.Signs and symptoms. Pancreatitis usually presents with mid-epigastric pain that radiates to the back, associated with nausea and vomiting. The pain is sudden in onset, progressively increases in intensity, and becomes constant. The severity of pain often causes the patient to move continuously in search of a more comfortable position. B.Physical examination 1.Patients with acute pancreatitis often appear very ill. Findings that suggest severe pancreatitis include hypotension and tachypnea with decreased basilar breath sounds. Flank ecchymoses (Grey Tuner's Sign) or periumbilical ecchymoses (Cullen's sign) may be indicative of hemorrhagic pancreatitis. 2.Abdominal distension and tenderness in the epigastrium are common. Fever and tachycardia are often present. Guarding, rebound tenderness, and hypoactive or absent bowel sounds indicate peritoneal irritation. Deep palpation of abdominal organs should be avoided in the setting of sus pected pancreatitis. IV.Laboratory testing A.Leukocytosis. An elevated WBC with a left shift and elevated hematocrit (indicating hemoconcentration) and hyperglycemia are common. Pre-renal azotemia may result from dehydration. Hypoalbuminemia, hyper triglyceridemia, hypocalcemia, hyperbilirubinemia, and mild elevations of transaminases and alkaline phosphatase are common. B.Elevated amylase. An elevated amylase level often confirms the clinical diagnosis of pancreatitis. C.Elevated lipase. Lipase measurements are more specific for pancreatitis than amylase levels, but less sensitive. Hyperlipasemia may also occur in patients with renal failure, perforated ulcer disease, bowel infarction and bowel obstruction. D.Abdominal Radiographs may reveal non-specific findings of pancreatitis, such as "sentinel loops" (dilated loops of small bowel in the vicinity of the pancreas), ileus and, pancreatic calcifications. E.Ultrasonography demonstrates the entire pancreas in only 20 percent of patients with acute pancreatitis. Its greatest utility is in evaluation of patients with possible gallstone disease. F.Helical high resolution computed tomography is the imaging modality of choice in acute pancreatitis. CT findings will be normal in 14-29% of patients with mild pancreatitis. Pancreatic necrosis, pseudocysts and abscesses are readily detected by CT. Selected Conditions Other Than Pancreatitis Associated with Amylase Elevation Carcinoma of the pancreas Common bile duct obstruc tion Post-ERCP Mesenteric infarction Pancreatic trauma Perforated viscus Renal failure



Acute alcoholism Diabetic ketoacidosis Lung cancer Ovarian neoplasm Renal failure Ruptured ectopic pregnancy Salivary gland infection Macroamylasemia



V.Prognosis. Ranson's criteria is used to determine prognosis in acute pancreatitis. Patients with two or fewer risk factors have a mortality rate of less than 1 percent, those with three or four risk-factors a mortality rate of 16 percent, five or six risk factors, a mortality rate of 40 percent, and seven or eight risk factors, a mortality rate approaching 100 percent. Ranson's Criteria for Acute Pancreatitis At admission



During initial 48 hours



1. Age >55 years 2. WBC >16,000/mm3 3. Blood glucose >200 mg/dL 4. Serum LDH >350 IU/L 5. AST >250 U/L



1. Hematocrit drop >10% 2. BUN rise >5 mg/dL 3. Arterial pO2 4 mEq/L 5. Serum calcium 6 L



VI.Treatment of pancreatitis A.Expectant management. Most cases of acute pancreatitis will improve within three to seven days. Management consists of prevention of complications of severe pancreatitis. B.NPO and bowel rest. Patients should take nothing by mouth. Total parenteral nutrition should be insti tuted for those patients fasting for more than five days. A nasogastric tube is warranted if vomiting or ileus. C.IV fluid resuscitation. Vigorous intravenous hydration is necessary. A decrease in urine output to less than 30 mL per hour is an indication of inade quate fluid replacement. D.Pain control. Morphine is discouraged because it may cause Oddi's sphincter spasm, which may exac erbate the pancreatitis. Meperidine (Demerol), 25-100 mg IV/IM q4-6h, is favored. Ketorolac (Toradol), 60 mg IM/IV, then 15-30 mg IM/IV q6h, is also used.



E.Antibiotics. Routine use of antibiotics is not recom



mended in most cases of acute pancreatitis. In cases



of infectious pancreatitis, treatment with cefoxitin (1-2



g IV q6h), cefotetan (1-2 g IV q12h), imipenem (1.0 gm



IV q6h), or ampicillin/sulbactam (1.5-3.0 g IV q6h) may



be appropriate.



F.Alcohol withdrawal prophylaxis. Alcoholics may



require alcohol withdrawal prophylaxis with lorazepam



(Ativan) 1-2mg IM/IV q4-6h as needed x 3 days,



thiamine 100mg IM/IV qd x 3 days, folic acid 1 mg



IM/IV qd x 3 days, multivitamin qd.



G.Octreotide. Somatostatin is also a potent inhibitor



of pancreatic exocrine secretion. Octreotide is a



somatostatin analogue, which has been effective in



reducing mortality from bile-induced pancreatitis.



Clinical trials, however, have failed to document a



significant reduction in mortality



H.Blood sugar monitoring and insulin administration. Serum glucose levels should be monitored. VII.Complications A.Chronic pancreatitis B.Severe hemorrhagic pancreatitis C.Pancreatic pseudocysts D.Infectious pancreatitis with development of sepsis (occurs in up to 5% of all patients with pancreatitis) E.Portal vein thrombosis



Hepatic Encephalopathy Hepatic encephalopathy develops when ammonia and toxins, which are usually metabolized (detoxified) by the liver, enter into the systemic circulation. Hepatic encephalopathy can be diagnosed in 50-70% of patients with chronic hepatic failure. I.Clinical manifestations A.Hepatic encephalopathy manifests as mild changes in personality to altered motor functions and/or level of consciousness. B.Most episodes are precipitated by identifiable factors, including gastrointestinal bleeding, excessive protein intake, constipation, excessive diuresis, hypokalemia, hyponatremia or hypernatremia, azotemia, infection, poor compliance with lactulose therapy, sedatives (benzodiazepines, barbiturates, antiemetics), hepatic insult (alcohol, drugs, viral hepatitis), surgery, or hepatocellular carcinoma. C.Hepatic encephalopathy is a diagnosis of exclusion. Therefore, if a patient with acute or chronic liver failure suddenly develops altered mental status, concomitant problems must be excluded, such as intracranial lesions (hemorrhage, infarct, tumor, abscess), infec tions (meningitis, encephalitis, sepsis), metabolic encephalopathies (hyperglycemia or hypoglycemia, uremia, electrolyte imbalance), alcohol intoxication or withdrawal, Wernicke's encephalopathy, drug toxicity (sedatives, psychoactive medications), or postictal encephalopathy. D.Physical exam may reveal hepatosplenomegaly, ascites, jaundice, spider angiomas, gynecomastia, testicular atrophy, and asterixis. E.Computed tomography may be useful to exclude intracranial abscess or hemorrhage. Laboratory evalua tion may include serum ammonia, CBC, electrolyte panel, liver profile, INR/PTT, UA, and blood cultures. II.Treatment of hepatic encephalopathy A.Flumazenil (Romazicon) may transiently improve the mental state in patients with hepatic encephalopathy. Dosage is 0.2 mg (2 mL) IV over 30 seconds q1min until a total dose of 3 mg; if a partial response occurs, continue 0.5 mg doses until a total of 5 mg. Excessive doses of flumazenil may precipitate seizures. B.Lactulose is a non-absorbable disaccharide, which decreases the absorption of ammonia into the blood stream. Lactulose can be given orally, through a nasogastric tube, or rectally (less effective). The dosage is 30-45 mL PO q1h x 3 doses, then 15-45 mL PO bid qid titrate to produce 2-4 soft stools/d. A laxative such as magnesium sulfate and an enema are given before lactulose therapy is started. Lactulose enema (300 mL of lactulose in 700 mL of tap water), 250 mL PR q6h. C.Neomycin, a poorly absorbed antibiotic, alters intestinal flora and reduces the release of ammonia into the blood (initially 1-2 g orally four times a day). Because chronic neomycin use can cause nephrotoxicity and ototoxicity, neomycin should be used for short periods of time, and the dose should be decreased to 1-2 g/day after achievement of the de sired clinical effect. Alternatively, metronidazole can be given at 250 mg orally three times a day alone or with neomycin. D.Dietary protein is initially withheld, and intravenous glucose is administered to prevent excessive endoge nous protein breakdown. As the patient improves, dietary protein can be reinstated at a level of 20 gm per day and then increased gradually to a minimum of 60 gm per day. If adequate oral intake of protein cannot be achieved, therapy with oral or enteral formulas of casein hydrolysates (Ensure) or amino acids (FreAmine) is indicated. References: See page 157.



Toxicologic Disorders Hans Poggemeyer, MD



Poisoning and Drug Overdose I.Management of poisoning and drug overdose A.Stabilize vital signs; maintain airway, breathing and circulation. B.Consider intubation if patient has depressed mental status and is at risk for aspiration or respiratory failure. C. Establish IV access and administer oxygen. D.Draw blood for baseline labs (see below).



E.If altered mental status is present, administer D50W 50 mL IV push, followed by naloxone (Narcan) 2 mg IV, followed by thiamine 100 mg IV. II.Gastrointestinal decontamination A.Gastric lavage 1.Studies have challenged the safety and efficacy of gastric lavage. Lavage retrieves less than 30% of the toxic agent when performed 1 hour after inges tion. Gastric lavage may propel toxins into the duodenum, and accidental placement of the tube into the trachea or mainstem bronchus may occur. 2.Gastric lavage may be considered if the patient has ingested a potentially life-threatening amount of poison and the procedure can be undertaken within 60 minutes of ingestion. 3.Contraindications: Acid, alkali, or hydrocarbons. 4.Place the patient in Trendelenburg's position and left lateral decubitus. Insert a large bore (32-40) french Ewald orogastric tube. A smaller NG tube may be used but may be less effective in retrieving large particles. 5.After tube placement has been confirmed by auscultation, aspirate stomach contents and lavage with 200 cc aliquots of saline or water until clear (up to 2 L). The first 100 cc of fluid should be sent for toxicology analysis. B.Activated charcoal 1.Activated charcoal is not effective for alcohols, aliphatic hydrocarbons, caustics, cyanide, elemental metals (boric acid, iron, lithium, lead), or pesticides. 2.The oral or nasogastric dose is 50 gm mixed with sorbitol. The dose should be repeated at 25-50 gm q4-6h for 24-48 hours if massive ingestion, sus tained release products, tricyclic antidepressants, phenothiazines, sertraline (Zoloft), paroxetine (Paxil), carbamazepine, digoxin, phenobarbital, phenytoin, valproate, salicylate, doxepin, or theophylline were ingested. 3.Give oral cathartic (70% sorbitol) with charcoal. C.Whole bowel irrigation 1.Whole bowel irrigation can prevent further absorp tion in cases of massive ingestion, delayed presen tation, or in overdoses of enteric coated or sus tained release pills. This treatment may be useful in eliminating objects, such as batteries, or ingested packets of drugs. 2.Administer GoLytely, or CoLyte orally at 1.6-2.0 liter per hour until fecal effluent is clear. D.Hemodialysis: Indications include ingestion of



phenobarbital, theophylline, chloral hydrate, salicylate,



ethanol, lithium, ethylene glycol, isopropyl alcohol,



procainamide, and methanol, or severe metabolic



acidosis.



E.Hemoperfusion: May be more effective than



hemodialysis except for bromides, heavy metals,



lithium, and ethylene glycol. Hemoperfusion is effective



for disopyramide, phenytoin, barbiturates, theophylline. 



Toxicologic Syndromes I.Characteristics of common toxicologic syndromes A.Cholinergic poisoning: Salivation, bradycardia, defecation, lacrimation, emesis, urination, miosis. B.Anticholinergic poisoning: Dry skin, flushing, fever, urinary retention, mydriasis, thirst, delirium, conduction delays, tachycardia, ileus. C.Sympathomimetic poisoning: Agitation, hyperten sion, seizure, tachycardia, mydriasis, vasoconstriction. D.Narcotic poisoning: Lethargy, hypotension, hypo ventilation, miosis, coma, ileus. E.Withdrawal syndrome: Diarrhea, lacrimation, mydriasis, cramps, tachycardia, hallucination. F.Salicylate poisoning: Fever, respiratory alkalosis, or mixed acid-base disturbance, hyperpnea, hypokalemia, tinnitus. G.Causes of toxic seizures: Amoxapine, anticholinergics, camphor, carbon monoxide, cocaine, ergotamine, isoniazid, lead, lindane, lithium, LSD, parathion, phencyclidine, phenothiazines, propoxyphene propranolol, strychnine, theophylline, tricyclic antidepressants, normeperidine (metabolite of meperidine), thiocyanate. H.Causes of toxic cardiac arrhythmias: Arsenic, beta-blockers, chloral hydrate, chloroquine, clonidine, calcium channel blockers, cocaine, cyanide, carbon monoxide, digitalis, ethanol, phenol, phenothiazine, tricyclics. I.Extrapyramidal syndromes: Dysphagia, dysphonia, trismus, rigidity, torticollis, laryngospasm.



Acetaminophen Overdose I.Clinical features A.Acute lethal dose = 13-25 g. Acetaminophen is partly metabolized to N-acetyl-p-benzoquinonimine which is conjugated by glutathione. Hepatic glutathione stores can be depleted in acetaminophen overdose, leading to centrilobular hepatic necrosis. B.Liver failure occurs 3 days after ingestion if un treated. Liver failure presents with right upper quadrant pain, elevated liver function tests, coagulopathy, hypoglycemia, renal failure and encephalopathy. II.Treatment A.Gastrointestinal decontamination should consist of gastric lavage followed by activated charcoal. Residual charcoal should be removed with saline lavage prior to giving N-acetyl-cysteine (NAC). B.Check acetaminophen level 4 hours after ingestion. A nomogram should be used to determine if treatment is necessary (see next page). Start treatment if level is above the nontoxic range or if the level is potentially toxic but the time of ingestion is unknown. C.Therapy must start no later than 8-12 hours after ingestion. Treatment after 16-24 hours of non-sustained release formulation is significantly less effective, but should still be accomplished.



D.Oral N-acetyl-cysteine (Mucomyst): 140 mg/kg PO



followed by 70 mg/kg PO q4h x 17 doses (total 1330



mg/kg over 72 h). Repeat loading dose if emesis



occurs. Complete all doses even after acetaminophen



level falls below critical value.



E.Hemodialysis and hemoperfusion are somewhat



effective, but should not take the place of NAC treat



ment. 



Cocaine Overdose I.Clinical evaluation A.Cocaine can be used intravenously, smoked, in gested, or inhaled nasally. Street cocaine often is cut with other substances including amphetamines, LSD, PCP, heroin, strychnine, lidocaine, talc, and quinine. B.One-third of fatalities occur within 1 hour, with another third occurring 6-24 hours later. C.Persons may transport cocaine by swallowing wrapped packets, and some users may hastily swallow packets of cocaine to avoid arrest. II.Clinical features A.CNS: Sympathetic stimulation, agitation, seizures, tremor, headache, subarachnoid hemorrhage, ischemic cerebral stoke, psychosis, hallucinations, fever, mydriasis, formication (sensation of insects crawling on skin). B.Cardiovascular: Atrial and ventricular arrhythmias, myocardial infarction, hypertension, hypotension, myocarditis, aortic rupture, cardiomyopathy. C.Pulmonary: Noncardiogenic pulmonary edema, pneumomediastinum, alveolar hemorrhage, hypersen sitivity pneumonitis, bronchiolitis obliterans. D.Other: Rhabdomyolysis, mesenteric ischemia, hepatitis. III.Treatment A.Treatment consists of supportive care because no antidote exists. GI decontamination, including repeated activated charcoal, whole bowel irrigation and endo scopic evaluation is provided if oral ingestion is sus pected. B.Hyperadrenergic symptoms should be treated with benzodiazepines, such as lorazepam. C.Seizures: Treat with lorazepam, phenytoin, or phenobarbital. D.Arrhythmias 1.Treat hyperadrenergic state and supraventricular tachycardia with lorazepam and propranolol. 2.Ventricular arrhythmias are treated with lidocaine or propranolol. E.Hypertension 1.Use lorazepam first for tachycardia and hyperten sion. 2.If no response, use labetalol because it has alpha and beta blocking effects. 3.If hypertension remains severe, administer sodium nitroprusside or esmolol drip. F.Myocardial ischemia and infarction: Treat with thrombolysis, heparin, aspirin, beta-blockers, nitroglyc erin. Control hypertension and exclude CNS bleeding before using thrombolytic therapy.



Cyclic Antidepressant Overdose I.Clinical features A.Antidepressants have prolonged body clearance rates, and cannot be removal by forced diuresis, hemodialysis, and hemoperfusion. Delayed absorption is common because of decreased GI motility from anticholinergic effects. Cyclic antidepressants undergo extensive enterohepatic recirculation. B.CNS: Lethargy, coma, hallucinations, seizures, myoclonic jerks. C.Anticholinergic crises: Blurred vision, dilated pupils, urinary retention, dry mouth, ileus, hyperthermia. D.Cardiac: Hypotension, ventricular tachyarrhythmias,



sinus tachycardia.



E.ECG: Sinus tachycardia, right bundle branch block,



right axis deviation, increased PR and QT interval, QRS



>100 msec, or right axis deviation. Prolongation of the



QRS width is a more reliable predictor of CNS and



cardiac toxicity than the serum level.



II.Treatment A.Gastrointestinal decontamination and systemic drug removal 1.Magnesium citrate 300 mL via nasogastric tube x



1 dose.



2.Activated charcoal premixed with sorbitol 50 gm



via nasogastric tube q4-6h around-the-clock until the



serum level decreases to therapeutic range. Main



tain the head-of-bed at a 30-45 degree angle to



prevent aspiration.



3.Cardiac toxicity a.Alkalinization is a cardioprotective measure and it has no influence on drug elimination. The goal of treatment is to achieve an arterial pH of 7.50 7.55. If mechanical ventilation is necessary, hyperventilate to maintain desired pH. b.Administer sodium bicarbonate 50-100 mEq (1 2 amps or 1-2 mEq/kg) IV over 5-10 min. Fol lowed by infusion of sodium bicarbonate, 2 amps in 1 liter of D5W at 100-150 cc/h. Adjust IV rate to maintain desired pH. 4.Seizures a.Administer lorazepam or diazepam IV followed by phenytoin. b.Physostigmine, 1-2 mg slow IV over 3-4 min, is necessary if seizures continue.



Digoxin Overdose I.Clinical features A.The therapeutic window of digoxin is 0.8-2.0 ng/mL. Drugs that increase digoxin levels include verapamil, quinidine, amiodarone, flecainide, erythromycin, and tetracycline. Hypokalemia, hypomagnesemia and hypercalcemia enhance digoxin toxicity.



B.CNS: Confusion, lethargy; yellow-green visual halo.



C.Cardiac: Common dysrhythmias include ventricular



tachycardia or fibrillation; variable atrioventricular block,



atrioventricular dissociation; sinus bradycardia,



junctional tachycardia, premature ventricular contrac



tions. 



D.GI: Nausea, vomiting.



E.Metabolic: Hypokalemia enhances the toxic effects



of digoxin on the myocardial tissue and may be present



in patients on diuretics.



II.Treatment A.Gastrointestinal decontamination: Gastric lavage, followed by repeated doses of activated charcoal, is effective; hemodialysis is ineffective. B.Treat bradycardia with atropine, isoproterenol, and cardiac pacing. C.Treat ventricular arrhythmias with lidocaine or phenytoin. Avoid procainamide and quinidine because they are proarrhythmic and slow AV conduction. D.Electrical DC cardioversion may be dangerous in severe toxicity. Hypomagnesemia and hypokalemia should be corrected. E.Digibind (Digoxin-specific Fab antibody fragment) 1.Indication: Life-threatening arrhythmias refractory to conventional therapy. 2.Dosage of Digoxin immune Fab: (number of 40 mg vials)= Digoxin level (ng/mL) x body weight (kg) 100 3.Dissolve the digoxin immune Fab in 100-150 mL of NS and infuse IV over 15-30 minutes. A 0.22 micron in-line filter should be used during infusion. 4.Hypokalemia, heart failure, and anaphylaxis may occur. The complex is renally excreted; after admin istration, serum digoxin levels may be artificially high because both free and bound digoxin is mea sured.



Ethylene Glycol Ingestion I.Clinical features A.Ethylene glycol is found in antifreeze, detergents, and polishes. B.Toxicity: Half-life 3-5 hours; the half-life increases to 17 hours if coingested with alcohol. The minimal lethal dose is 1.0-1.5 cc/kg, and the lethal blood level is 200 mg/dL. C.Anion gap metabolic acidosis and severe osmolar gap is often present. CNS depression and cranial nerve dysfunction (facial and vestibulocochlear palsies) are common. D.GI symptoms such as flank pain. Oxalate crystals may be seen in the urine sediment. Other findings may include hypocalcemia (due to calcium oxalate forma tion); tetany, seizures, and prolonged QT. II.Treatment A.Fomepizole (Antizol) loading dose 15 mg/kg IV; then 10 mg/kg IV q12h x 4, then 15 mg/kg IV q12h until ethylene glycol level is 50 mg/dL; keep glycol level 180-300 mg/kg of elemental iron (>1000 mcg/dL)



B.Two hours after ingestion: Severe hemorrhagic



gastritis; vomiting, diarrhea, lethargy, tachycardia, and



hypotension.



C.Twelve hours after ingestion: Improvement and



stabilization.



D.12-48 hours after ingestion: GI bleeding, coma,



seizures, pulmonary edema, circulatory collapse,



hepatic and renal failure, coagulopathy, hypoglycemia,



and severe metabolic acidosis.



II.Treatment A.Administer deferoxamine if iron levels reach toxic values. Deferoxamine 100 mg binds 9 mg of free elemental iron. The deferoxamine dosage is 10-15 mg/kg/hr IV infusion. B.Treat until 24 hours after vin rose colored urine clears. Serum iron levels during chelation are not accurate. Deferoxamine can cause hypotension, allergic reactions such as pruritus, urticarial wheals, rash, anaphylaxis, tachycardia, fever, and leg cramps. C.Gastrointestinal decontamination 1.Charcoal is not effective in absorbing elemental iron. Abdominal x-rays should be evaluated for remaining iron tablets. Consider whole bowel lavage if iron pills are past the stomach and cannot be removed by gastric lavage (see page 118). 2.Hemodialysis is indicated for severe toxicity.



Isopropyl Alcohol Ingestion I.Clinical features A.Isopropyl alcohol is found in rubbing alcohol, solvents, and antifreeze. B.Toxicity: Lethal dose: 3-4 g/kg 1.Lethal blood level: 400 mg/dL 2.Half-life = 3 hours C.Metabolism: Isopropyl alcohol is metabolized to acetone. Toxicity is characterized by an anion gap metabolic acidosis with high serum ketone level; mild osmolar gap; mildly elevated glucose. D.CNS depression, headache, nystagmus; cardiovas cular depression, abdominal pain and vomiting, and pulmonary edema may occur. II.Treatment A.Treatment consists of supportive care. No antidote is available; ethanol is not indicated. B.Hemodialysis: Indications: refractory hypotension, coma, potentially lethal blood levels.



Lithium Overdose I.Clinical features A.Lithium has a narrow therapeutic window of 0.8-1.2 mEq/L. B.Drugs that will increase lithium level include NSAIDs, phenothiazines, thiazide and loop diuretics (by causing hyponatremia). C.Toxicity 1.5-3.0 mEq/L = moderate toxicity 3.0-4.0 mEq/L = severe toxicity D.Toxicity in chronic lithium users occurs at much lower serum levels than with acute ingestions. E.Common manifestations include seizures, encephalopathy, hyperreflexia, tremor, nausea, vomit ing, diarrhea, hypotension. Nephrogenic diabetes insipidus and hypothyroidism may also occur. Conduc tion block and dysrhythmias are rare, but reversible T wave depression may occur. II.Treatment A.Correct hyponatremia with aggressive normal saline hydration. Follow lithium levels until 4 mEq/L; CNS or cardiovascular impairment with level of 2.5-4.0 mEq/L.



Methanol Ingestion I.Clinical features A.Methanol is found in antifreeze, Sterno, cleaners, and paints. B.Toxicity 1.10 cc causes blindness 2.Minimal lethal dose = 1-5 g/kg 3.Lethal blood level = 80 mg/dL 4.Symptomatic in 40 minutes to 72 hours. C.Signs and Symptoms 1.Severe osmolar and anion gap metabolic acidosis. 2.Visual changes occur because of optic nerve toxicity, leading to blindness. 3.Nausea, vomiting, abdominal pain, pancreatitis, and altered mental status.



II.Treatment A.Ethanol 10% is infuse in D5W as 7.5 cc/kg load then 1.4 cc/kg/h drip to keep blood alcohol level between 100-150 mg/dL. Continue therapy until the methanol level is below 20-25 mg/dL. B.Give folate 50 mg IV q4h to enhance formic acid metabolism. C.Correct acidosis and electrolyte imbalances. D.Hemodialysis: Indications: peak methanol level >50 mg/dL; formic acid level >20 mg/dL; severe metabolic acidosis; acute renal failure; any visual compromise.



Salicylate Overdose I.Clinical features A.Toxicity 150-300 mg/kg - mild toxicity 300-500 mg/kg - moderate toxicity >500 mg/kg - severe toxicity B.Chronic use can cause toxicity at much lower levels



(ie, 25 mg/dL) than occurs with acute use.



C.Acid/Base Abnormalities: Patients present initially



with a respiratory alkalosis because of central hyper



ventilation. Later an anion gap metabolic acidosis



occurs.



D.CNS: Tinnitus, lethargy, irritability, seizures, coma,



cerebral edema.



E.GI: Nausea, vomiting, liver failure, GI bleeding.



F.Cardiac: Hypotension, sinus tachycardia, AV block,



wide complex tachycardia.



G.Pulmonary: Non-cardiogenic pulmonary edema,



adult respiratory distress syndrome.



H.Metabolic: Renal failure; coagulopathy because of



decreased factor VII; hyperthermia because of uncou



pled oxidative phosphorylation. Hypoglycemia may



occur in children, but it is rare in adults.



II.Treatment A.Provide supportive care and GI decontamination. Aspirin may form concretions or drug bezoars, and ingestion of enteric coated preparations may lead to delayed toxicity. B.Multiple dose activated charcoal, whole bowel irrigation, and serial salicylate levels are indicated. Hypotension should be treated vigorously with fluids. Abnormalities should be corrected, especially hypokalemia. Urine output should be maintained at 200 cc/h or more. Metabolic acidosis should be treated with bicarbonate 50-100 mEq (1-2 amps) IVP. C.Renal clearance is increased by alkalinization of urine with a bicarbonate infusion (2-3 amps in 1 liter of D5W IV at 150-200 mL/h), keeping the urine pH at 7.5-8.5. D.Hemodialysis is indicated for seizures, cardiac or renal failure, intractable acidosis, acute salicylate level >120 mg/dL or chronic level >50 mg/dL (therapeutic level 15-25 mg/dL).



Theophylline Toxicity I.Clinical features A.Drug interactions can increase serum theophylline level, including quinolone and macrolide antibiotics, propranolol, cimetidine, and oral contraceptives. Liver disease or heart failure will decrease clearance. B.Serum toxicity levels 20-40 mg/dL - mild 40-70 mg/dL - moderate >70 mg/dL - life threatening C.Toxicity in chronic users occurs at lower serum levels



than with short-term users. Seizures and arrhythmias



can occur at therapeutic or minimally supra-therapeutic



levels.



D.CNS: Hyperventilation, agitation, and tonic-clonic



seizures.



E.Cardiac: Sinus tachycardia, multi-focal atrial tachy



cardia, supraventricular tachycardia, ventricular tachy



cardia and fibrillation, premature ventricular contrac



tions, hypotension or hypertension.



F.Gastrointestinal: Vomiting, diarrhea, hematemesis.



G.Musculoskeletal: Tremor, myoclonic jerks



H.Metabolic: Hypokalemia, hypomagnesemia,



hypophosphatemia, hyperglycemia, and hypercalcemia.



II.Treatment A.Gastrointestinal decontamination and systemic drug removal 1.Activated charcoal premixed with sorbitol, 50 gm PO or via nasogastric tube q4h around-the-clock until theophylline level is less than 20 mcg/mL. Maintain head-of-bed at 30 degrees to prevent charcoal aspiration. 2.Hemodialysis is as effective as repeated oral doses of activated charcoal and should be used when charcoal hemoperfusion is not feasible. 3.Indications for charcoal hemoperfusion: Coma, seizures, hemodynamic instability, theophylline level >60 mcg/mL; rebound in serum levels may occur after discontinuation of hemoperfusion. 4.Seizures are generally refractory to anticonvulsants. High doses of lorazepam, diaze pam or phenobarbital should be used; phenytoin is less effective. 5.Treatment of hypotension a.Normal saline fluid bolus. b.Norepinephrine 8-12 mcg/min IV infusion or c.Phenylephrine 20-200 mcg/min IV infusion. 6.Treatment of ventricular arrhythmias a.Amiodarone 150-300 mg IV over 10 min, then 1 mg/min x 6 hours, followed by 0.5 mg/min IV infusion. Lidocaine should be avoided because it has epileptogenic properties. b.Esmolol (Brevibloc) 500 mcg/kg/min loading dose, then 50-300 mcg/kg/min continuous IV drip.



Warfarin (Coumadin) Overdose I.Clinical management A.Elimination measures: Gastric lavage and activated charcoal if recent oral ingestion of warfarin (Coumadin). B.Reversal of coumadin anticoagulation: Coagulopathy should be corrected rapidly or slowly depending on the following factors: 1) Intensity of hypocoagulability, 2) severity or risk of bleeding, 3) need for reinstitution of anticoagulation. C.Emergent reversal 1.Fresh frozen plasma: Replace vitamin K depend ent factors with FFP 2-4 units; repeat in 4 hours if prothrombin time remains prolonged. 2.Vitamin K, 25 mg in 50 cc NS, to infuse no faster than 1 mg/min; risk of anaphylactoid reactions and shock; slow infusion minimizes risk. D.Reversal over 24-48 Hours: Vitamin K 10-25 mg



subcutaneously. Full reversal of anticoagulation will



result in resistance to further Coumadin therapy for



several days.



E.Partial correction: Lower dose vitamin K (0.5-1.0



mg) will lower prothrombin time without interfering with



reinitiation of Coumadin.



References: See page 157.



Neurologic Disorders Hans Poggemeyer, MD



Ischemic Stroke Ischemic stroke is the third leading cause of death in the United States and the most common cause of neurologic disability in adults. Approximately 85 percent of strokes are ischemic in nature. I.Clinical evaluation of the stroke patient A.A rapid evaluation should determine the time when symptoms started. Other diseases that may mimic a stroke, such as seizure disorders, metabolic abnormali ties, hypoglycemia, complex migraine, dysrhythmia or syncope, infection, should be excluded. B.Markers of vascular disease such as diabetes, angina pectoris and intermittent claudication, are suggestive of ischemic stroke. A history of atrial fibrilla tion or MI suggests a cardiac embolic stroke. C.The most difficult cases involve patients with focal signs and altered level of consciousness. It is important to ask whether the patient takes insulin or oral hypoglycemic agents, has a history of a seizure disor der or drug overdose or abuse, medications on admis sion, or recent trauma. Acute Stroke Differential Diagnosis Migraine IntracerebraI hemorrhage Head trauma Brain tumor Todd's palsy (paresis, aphasia, neglect, etc. after a seizure episode) Functional deficit (conversion reaction) Systemic infection Toxic-metabolic disturbances (hypoglycemia, acute renal failure, hepatic insufficiency, exogenous drug intoxication)



II.Physical examination A.Assessment should determine whether the patient's condition is acutely deteriorating or relatively stable. Airway and circulatory stabilization take precedence over diagnostic and therapeutic interventions. B.Blood pressure. The mean arterial blood pressure (MAP) is usually elevated in patients with an acute stroke. This may be due to chronic hypertension, which is a major risk factor for ischemic stroke. However, in many cases the acutely elevated blood pressure is necessary to maintain brain perfusion. C.Neurologic exam. Evaluation should include the level of consciousness, orientation; ability to speak and understand language; cranial nerve function, especially eye movements, pupil reflexes and facial paresis; neglect, gaze preference, arm and leg strength, sensa tion, and walking ability. A semiconscious or uncon scious patient probably has a hemorrhage. A patient with an ischemic stroke may be drowsy but is unlikely to lose consciousness unless the infarcted area is large. D.Neck and retroorbital regions should be evaluated for vascular bruits, and palpation of pulses in the neck, arms, and legs to assess for their absence, asymmetry, or irregular rate. The heart should be auscultated for murmurs. E.Skin should be examined for cholesterol emboli, purpura, or ecchymoses. The funduscopic examination may reveal cholesterol emboli or papilledema. The head should be examined for signs of trauma. A tongue laceration may occur with tongue biting during a seizure.



III.CT scanning and diagnostic studies A.Imaging studies. In the evaluation of the acute stroke patient, imaging studies are used to exclude hemorrhage, to assess the degree of brain injury, and to identify the vascular lesion responsible for the ischemic deficit. 1.Computed tomography a.The main advantages of computed tomogra phy (CT) are widespread access and speed of acquisition. In the hyperacute phase, a noncontrast CT scan is usually ordered to ex clude or confirm hemorrhage; it is highly sensi tive. b.Using new generation CT scanners, a subtle low density lesion is a specific indicator of infarc tion in almost 50 percent of patients within six hours of a stroke. Early signs of infarction in clude subtle parenchymal hypodensity can be detected in 45 to 85 percent of cases, especially in the basal ganglia and insular cortex area. Early focal brain swelling is present in up to 40 percent of patients and also has been adversely related to outcome. c.Early CT changes include effacement of sulci or ventricles, blurring of the basal ganglia, mass effect, and loss of the normal gray-white junction in the insula. 2.CT angiography. Spiral (helical) CT scans offer angiographic capabilities. CT angiography (CTA) can be performed immediately after conventional CT scanning, requires only five minutes of addi tional examination time, and provides a look at the perfusion status of the brain parenchyma. 3.Magnetic resonance imaging. Diffusion weighted imaging (DWI) can detect abnormalities due to ischemia within 15 to 30 minutes of onset, with three seconds of imaging time. 4.Transcranial Doppler ultrasound (TCD) uses sound to penetrate bony windows and visualize intracranial vessels of the circle of Willis. It has gained wide acceptance as a noninvasive means of assessing the patency of intracranial vessels. 5.Carotid duplex ultrasound is a noninvasive e xa m i nation to evaluate extracr a n i a l atherosclerotic disease. It may help to establish the source of an embolic stroke, but is rarely used acutely for this purpose. 6.Other studies. Electrocardiography detects chronic arrhythmias which predispose to embolic events (eg, atrial fibrillation). Transthoracic and transesophageal echocardiography adequately detect cardiogenic and aortic sources for cerebral embolism. B.Complete blood count including platelets, INR, APTT, serum electrolytes, and a rapid blood glucose should be obtained. ECG, and chest x-ray should be ordered. Arterial blood gas and lumbar puncture should be obtained when indicated. Laboratory studies Complete blood count and erythrocyte sedimentation rate Electrolytes, urea nitrogen, creatinine, glucose Liver function tests Prothrombin time and partial thromboplastin time Toxicology screen Blood for type and cross match Urine human chorionic gonadotropin in women of child-bearing potential Consider evaluation for hypercoagulable state in young patients without apparent stroke risk factors



Criteria for thrombolysis in acute ischemic stroke using tissue plasminogen activator Inclusion criteria Age greater than 18 years Clinical diagnosis of ischemic stroke, with onset of symp toms within three hours of initiation of treatment Noncontrast CT scan with no evidence of hemorrhage Exclusion criteria History Stroke or head trauma in previous three months History of intracranial hemorrhage that may increase risk of recurrent hemorrhage Major surgery or other serious trauma in previous 14 days Gastrointestinal or genitourinary bleeding in previous 21 days Arterial puncture in previous seven days Pregnant or lactating patient Clinical findings Rapidly improving stroke symptoms Seizure at onset of stroke Symptoms suggestive of subarachnoid hemorrhage, even if CT scan is normal Persistent systolic pressure greater than 185 mm Hg or diastolic pressure greater than 110 mm Hg, or patient is requiring aggressive therapy to control blood pressure Clinical presentation consistent with acute myocardial in farction or postmyocardial infarction pericarditis requires cardiologic evaluation before treatment Imaging results CT scan with evidence of hemorrhage CT scan with evidence of hypodensity and/or effacement of cerebral sulci in more than one-third of middle cerebral artery territory Laboratory findings Glucose level less than 50 mg per dL or greater than 400 mg per dL Platelet count less than 100,000 per mm3 Warfarin therapy with an international normalized ratio >1.7 Patient has received heparin within 48 hours, and partial thromboplastin time is increased



IV.Management of ischemic stroke A.Thrombolytic therapy 1.Intravenous thrombolysis a.Thrombolytic therapy administered within three hours of the onset of symptoms reduces disabil ity, but at the expense of an increase in deaths within the first seven to ten days and an in crease in the risk of intracranial hemorrhage by 10 fold. Administration of alteplase within three hours of symptom onset will result in one more



independent survivor for every ten patients treated, one fewer death for every 100 patients treated, and one additional symptomatic hemor rhage for every 14 patients treated. The benefits of treatment outweigh the risks within three hours of symptom onset. b.Alteplase is administered in a dose of 0.9 mg/kg (max 90 mg), with 10 percent of the total dose given as an initial bolus and the remainder infused over 60 minutes, provided that treatment is initiated within three hours of symptom onset.



Initial management of acute stroke Determine whether stroke is ischemic or hemorrhagic by computed tomography Consider administration of t-PA if less than three hours from stroke onset General management: • Blood pressure (avoid hypotension) • Assure adequate oxygenation • Administer intravenous glucose • Take dysphagia/aspiration precautions • Consider prophylaxis for venous thrombosis if the patient is unable to walk • Suppress fever, if present • Assess stroke mechanism (eg, atrial fibrillation, hyper tension) • Consider aspirin or clopidogrel (Plavix) therapy if ischemic stroke and no contraindications (begin 24 hours after t-PA).



c.Treatment of patients not eligible for thrombolysis. Unfractionated heparin, aspirin, or clopidogrel may be considered in the majority of patients who, because of time (ie, more than three hours from symptom onset) or medical reasons, are not eligible for intravenous alteplase. (1) Full-dose anticoagulation is not recom mended for treatment of ischemic stroke because of limited efficacy and an in creased risk of bleeding complications. Early anticoagulation should be avoided when potential contraindications to anticoagulation are present, such as a large infarction, uncontrolled hypertension, or other bleeding conditions. (2) Early anticoagulation may be warranted for treatment of acute cardioembolic and large-artery ischemic strokes and for stroke in evolution when the suspected mechanism is ongoing thromboembolism. In the selected patients who receive hepa rin in the acute stroke setting, a bolus should not be given. A low-dose, weight-based nomogram for heparin infu sion should be used. B.Antiplatelet agents 1.Aspirin therapy in acute ischemic stroke leads to a reduction of 11 nonfatal strokes or deaths per 1000 patients in the first few weeks. 2.Aspirin therapy (325 mg/day) should be given to patients with ischemic stroke who are not receiving alteplase, intravenous heparin, or oral anticoagu lants. Aspirin should be given within 48 hours of stroke onset and may also be used in combination with low-dose, subcutaneous heparin for deep vein thrombosis prophylaxis. 3.Aspirin, clopidogrel (Plavix) (75 mg/day), and the combination of extended-release dipyridamole and aspirin (25/200 mg twice daily) are all acceptable options. However, initial therapy with aspirin (325 mg per day) is recommended. Clopidogrel or ticlopidine (Ticlid) are alternatives for patients intolerant to aspirin and for those with recurrent cerebrovascular events while on aspirin. Antiplatelet Agents for Prevention of Ischemic Stoke • Enteric-coated aspirin (Ecotrin) 325 mg PO qd • Clopidogrel (Plavix) 75 mg PO qd • Extended-release aspirin 25 mg with dipyridamole 200 mg (Aggrenox) one tab PO qd



Elevated Intracranial Pressure Cerebrospinal fluid (CSF) pressure in excess of 250 mm CSF is usually a manifestation of serious neurologic disease. Intracranial hypertension is most often associ ated with rapidly expanding mass lesions, CSF outflow obstruction, or cerebral venous congestion. I.Clinical evaluation A.Increased intracranial pressure may manifest as headache caused by traction on pain-sensitive cerebral blood vessels or dura mater. B.Papilledema is the most reliable sign of ICP, although it fails to develop in many patients with increased ICP. Retinal venous pulsations, when present, imply that CSF pressure is normal or not significantly elevated. Patients with increased ICP often complain of worsen ing headache, in the morning.



Causes of Increased Intracranial Pressure Diffuse cerebral edema Meningitis Encephalitis Hepatic encephalopathy Reye's syndrome Acute liver failure Electrolyte shifts Dialysis Hypertensive encephalopathy Posthypoxic brain injury Lead encephalopathy Uncompensated hypercarbia Head trauma Diffuse axonal injury



Space-occupying lesions Intracerebral hemorrhage Epidural hemorrhage Subdural hemorrhage Tumor Abscess Hydrocephalus Subarachnoid hemorrhage Meningitis Aqueductal stenosis Idiopathic Miscellaneous Pseudotumor cerebri Craniosynostosis Venous sinus thrombosis



II.Intracranial pressure monitoring A.Clinical signs of elevated ICP, such as the Cushing response (systemic hypertension, bradycardia, and irregular respirations), are usually a late findings and may never even occur; therefore, ICP should be directly measured with an invasive device. B.Normal intracranial pressures range from approxi mately 10-20 cm H2O (or about 5 to 15 mm Hg). Ventricular catheterization involves insertion of a sterile catheter into the lateral ventricle. Treatment of Elevated Intracranial Pressure Treatment



Dose



Advantages



Limitations



Hypocarbia b y hypervent ilation



pCO2 25 to Immediate on 33 mm Hg set, well toler respiratory ated rate of 10 to 16/min



Osmotic



Mannitol 0.5 Rapid onset, H y p o t e n s i o n , to 1 g/kg IV titratable, pre hypokalemia, du push dictable ration hours or days



Hypotension, barotrauma, dura tion usually hours or less



Barbiturates Pentobarbit Mutes BP and Hypotension, fixed al 25 mg/kg respiratory fluc pupils (small), du ration days slow IV infu tuations sion over 3 4 hours Hemicran iectomy



Timing criti cal



Large sus tained ICP re duction



Surgical risk, tis sue h erniation through wound



III.Treatment of increased intracranial pressure A.Positioning the patient in an upright position with the head of the bed at 30 degrees will lower ICP. B.Hyperventilation is the most rapid and effective means of lowering ICP, but the effects are short lived because the body quickly compensates. The pCO2 should be maintained between 25-33 mm Hg C.Mannitol can quickly lower ICP, although the effect is not long lasting and may lead to dehydration or electrolyte imbalance. Dosage is 0.5-1 gm/kg (37.5-50 gm) IV q6h; keep osmolarity 7 mEq/L, muscle weakness may lead to a flaccid paralysis. Sensory abnormalities, impaired speech and respiratory arrest may follow. V.Pseudohyperkalemia A.Potassium may be falsely elevated by hemolysis during phlebotomy, when K is released from ischemic muscle distal to a tourniquet, and because of erythro cyte fragility disorders. B.Falsely high laboratory measurement of serum potassium may occur with markedly elevated platelet counts (>106 platelet/mm3) or white blood cell counts (>50,000/mm3). VI.Diagnostic approach to hyperkalemia A.The serum K level should be repeat tested to rule out laboratory error. If significant thrombocytosis or leukocytosis is present, a plasma potassium level should be determined. B.The 24-hour urine output, urinary K excretion, blood urea nitrogen, and serum creatinine should be mea sured. Renal K retention is diagnosed when urinary K excretion is less than 20 mEq/day. C.High urinary K, excretion of >20 mEq/day, is indica tive of excessive K intake as the cause. VII.Renal hyperkalemia A.If urinary K excretion is low and urine output is in the oliguric range, and creatinine clearance is lower than 20 cc/minute, renal failure is the probable cause. Prerenal azotemia resulting from volume depletion must be ruled out because the hyperkalemia will respond to volume restoration. B.When urinary K excretion is low, yet blood urea nitrogen and creatinine levels are not elevated and urine volume is at least 1 L daily and renal sodium excretion is adequate (about 20 mEq/day), then either a defect in the secretion of renin or aldosterone or tubular resistance to aldosterone is likely. Low plasma



renin and aldosterone levels, will confirm the diagnosis



of hyporeninemic hypoaldosteronism. Addison's dis



ease is suggested by a low serum cortisol, and the



diagnosis is confirmed with a ACTH (Cortrosyn) stimu



lation test.



C.When inadequate K excretion is not caused by



hypoaldosteronism, a tubular defect in K clearance is



suggested. Urinary tract obstruction, renal transplant,



lupus, or a medication should be considered.



VIII.Extrarenal hyperkalemia



A.When hyperkalemia occurs along with high urinary K



excretion of >20 mEq/day, excessive intake of K is the



cause. Potassium excess in IV fluids, diet, or medica



tion should be sought. A concomitant underlying renal



defect in K excretion is also likely to be present.



B.Blood sugar should be measured to rule out insulin



deficiency; blood pH and serum bicarbonate should be



measured to rule out acidosis.



C.Endogenous sources of K, such as tissue necrosis,



hypercatabolism, hematoma, gastrointestinal bleeding,



or intravascular hemolysis should be excluded.



IX.Management of hyperkalemia A.Acute treatment of hyperkalemia 1.Calcium



a.If the electrocardiogram shows loss of P waves



or widening of QRS complexes, calcium should



be given IV; calcium reduces the cell membrane



threshold potential.



b.Calcium chloride (10%) 2-3 g should be given



over 5 minutes. In patients with circulatory com



promise, 1 g of calcium chloride IV should be



given over 3 minutes.



c.If the serum K level is greater than 7 mEq/L,



calcium should be given. If digitalis intoxication is



suspected, calcium must be given cautiously.



Coexisting hyponatremia should be treated with



hypertonic saline.



2.Insulin: If the only ECG abnormalities are peaked



T waves and the serum level is under 7 mEq/L,



treatment should begin with insulin (regular insulin,



5-10 U by IV push) with 50% dextrose water (D50W)



50 mL IV push. Repeated insulin doses of 10 U and



glucose can be given every 15 minutes for maximal



effect.



3.Sodium bicarbonate promotes cellular uptake of



K. It should be given as 1-2 vials (50-mEq/vials) IV



push.



4.Potassium elimination measures



a.Sodium polystyrene sulfonate (Kayexalate) is a



cation exchange resin which binds to potassium



in the lower GI tract. Dosage is 30-60 gm pre



mixed with sorbitol 20% PO/PR.



b.Furosemide (Lasix) 100 mg IV should be given



to promote kaliuresis.



c.Emergent hemodialysis for hyperkalemia is



rarely necessary except when refractory meta



bolic acidosis is present. 



Hypokalemia Hypokalemia is characterized by a serum potassium concentration of less than 3.5 mEq/L. Ninety-eight percent of K is intracellular. I.Pathophysiology of hypokalemia A.Cellular redistribution of potassium. Hypokalemia may result from the intracellular shift of potassium by insulin, beta-2 agonist drugs, stress induced catecholamine release, thyrotoxic periodic paralysis, and alkalosis-induced shift (metabolic or respiratory). B.Nonrenal potassium loss 1.Gastrointestinal loss can be caused by diarrhea, laxative abuse, villous adenoma, biliary drainage, enteric fistula, clay ingestion, potassium binding resin ingestion, or nasogastric suction. 2.Sweating, prolonged low-potassium diet, hemodialysis and peritoneal dialysis may also cause nonrenal potassium loss. C.Renal potassium loss 1.Hypertensive high renin states. Malignant hypertension, renal artery stenosis, renin-producing tumors. 2.Hypertensive low renin, high aldosterone states. Primary hyperaldosteronism (adenoma or hyperplasia). 3.Hypertensive low renin, low aldosterone states. Congenital adrenal hyperplasia (11 or 17 hydroxylase deficiency), Cushing's syndrome or disease, exogenous mineralocorticoids (Florinef, licorice, chewing tobacco), Liddle's syndrome. 4.Normotensive states a.Metabolic acidosis. Renal tubular acidosis (type I or II) b.Metabolic alkalosis (urine chloride 10



mEq/day). Bartter's syndrome, diuretics, magne



sium depletion, normotensive hyperaldosteronism



5.Drugs associated with potassium loss include amphotericin B, ticarcillin, piperacillin, and loop diuretics. II.Clinical effects of hypokalemia A.Cardiac effects. The most lethal consequence of hypokalemia is cardiac arrhythmia. Electrocardiographic effects include a depressed ST segment, decreased T wave amplitude, U waves, and a prolonged QT-U inter val. B.Musculoskeletal effects. The initial manifestation of K depletion is muscle weakness, which can lead to paralysis. In severe cases, respiratory muscle paralysis may occur. C.Gastrointestinal effects. Nausea, vomiting, consti pation, and paralytic ileus may develop. III.Diagnostic evaluation A.The 24-hour urinary potassium excretion should be measured. If >20 mEq/day, excessive urinary K loss is the cause. If 10 mEq/d) suggests



hypokalemia secondary to diuretics or Bartter's syn



drome. A low urine chloride (40 mEq/L) and volume contraction indicates a renal source of sodium loss and fluid loss (excessive diuretic use, salt wasting nephropathy, Addison's disease, osmotic diuresis). b.High-urine sodium (>40 mEq/L) and normal volume is most likely caused by water retention due to a drug effect, hypothyroidism, or the syn drome of inappropriate antidiuretic hormone secretion. In SIADH, the urine sodium level is usually high. SIADH is found in the presence of a malignant tumor or a disorder of the pulmonary or central nervous system. c.Low-urine sodium ( 
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(VT/VF) present on monitor? Hypotension/shock, acute pulmonary edema. Go to fig 8. NO. YES. Intubate. Confirm tube placement. Determine rhythm and cause.
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Soft Care 

per poussée. ▻ Conçu pour ne pas fuir et ne pas goutter. ▻ Barre facile à pousser pouvant être actionnée d'une main, utilisable même par des personnes ...
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USE & CARE 

In our continuing effort to improve the quality and performance of our cooking ...... The Proofing feature can be used to raise yeast-based bread products prior to ...
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Propeller Care 

Apr 19, 1993 - the hub failed, releasing a propeller blade. The resultant ... Many assume dry air helps preserve metal. ... A propeller stored with its blades in a.
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USE & CARE 

exactly, a fire or explosion may result causing property damage, personal injury or death. – Do not store or .... cooking fumes and smoke from the cooktop surface. If the system does not, here are some ducting ...... les vapeurs et fumées de cuisson 
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Soft Care 

Nettoie naturellement et Ã  fond sans mouiller la peau - aide Ã  maintenir l'Ã©quilibre hydrique. â–» Contient des Ã©mollients qui conditionnent la peau durant.
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Use & Care 

When on vacation or away from home for extended periods ..... manship under normal household use for a period of two (2) years from the date of original retail ...
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Soft Care 

S'utilise comme produit de lavage pour les cheveux ... Le produit de lavage pour les cheveux et le corps Soft CareÂ® est une formule ... Couleur/Forme.
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l'allumette enflammÃ©e du brÃ»leur avant de tourner le bouton. HIGH (Ã‰levÃ©e) : S'utilise pour porter un liquide Ã  Ã©bullition ou atteindre la bonne pression dans.










 


[image: alt]





Soft Care® 

Distribue le contenu des cartouches Soft Care® de 600 mL de savon liquide pour les mains. • Permet des réglages d'écoulement de produit de 0,75 à 1,2 mL.
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Soft Care 

Barre facile Ã  pousser pouvant Ãªtre actionnÃ©e d'une main, utilisable mÃªme par des personnes handicapÃ©es. â–» FabriquÃ© en solide plastique ABS qui le rend ...
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USE & CARE 

Recognize Safety Symbols, Words, Labels. WARNING ..... and dry. To polish and help prevent fingerprints, follow with Stainless Steel Magic Spray* (Part No.
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Le savon lotion Soft CareÂ® est un savon riche, rose nacre, convenant dans tous les secteurs. Sa formule douce laisse les mains sentant le propre et le frais. Il.
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verrouillage Ã  clÃ© depuis le mÃ©canisme de fermeture standard Ã  libÃ©ration cachÃ©e. ConÃ§u pour ... Sortie automatique 0,7 mL (mousse) ;. 1,3 mL (liquide). Poids.
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Download Now for Free PDF Ebook objectives for care specifying standards clinical nursing at our Online Ebook Library. Get objectives for care specifying standards clinical nursing ... no bot the robot with no bottom in digital format, enjoyed if you










 


[image: alt]





healthy eating for prostate care pdf 

Save this PDF Ebook to Read healthy eating for prostate care PDF eBook at our Collection. Get healthy eating for prostate care PDF file for free from our online ...
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d'hôte et offerts à l'échelle mondiale. Il a été conçu pour être utilisé avec le système de dilution J-Fill® et il comprend un code-couleur pour prévenir les erreurs ...
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use and care manual 

call customer service, consider the following suggestions and instructions: Check the condition of the ...... bÃ¡sicas, incluidas las que se encuentran en las pÃ¡ginas siguientes. ..... Esta configuraciÃ³n es ideal para planchas y ollas grandes. ... 
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