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PREFACE

 

The urge to write this book—and it was indeed an urge—arose because of two reasons.  The first was the lack of a book that approached patient care from the viewpoint of on-call medical residents.  New residents faced with admitting a sick patient in the middle of the night have three priorities:  one, a working
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ABBREVIATIONS

 

The following abbreviations are used in the text, tables, and figure legends and are defined only here:

 

AIDS      acquired immunodeficiency syndrome ALT       alanine aminotransferase aPTT       activated partial thromboplastin time
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ABDOMINAL PAIN

Shamina Dhillon, M.D.

Thomas R. Viggiano, M.D.

In addition to the above, certain clinical observations and phys-ical examination findings point to specific life-threatening diag-noses in patients with abdominal pain.  The presence of these findings should alert interns to a potentially harmful situation for the patient.

Worrisome Physical Findings

■ Abdominal rigidity—perforated viscus ■ Hypoactive or absent bowel sounds—perforated viscus,
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for monitoring patients with abdominal pain and the

associated condition listed below.

Hypotension

■ Check orthostatic blood pressure as the patient tolerates. ■ Establish large-bore IV access. ■ Place Foley catheter to monitor urine output and adjust fluids. Table 1. Differential Diagnosis by Anatomical Location Left upper quadrant             Right upper quadrant Empyema                   Cholangitis Gastritis                               Cholecystitis Myocardial infarction                Choledochal cyst Pancreatitis                           Choledocholithiasis Pneumonia                      Hepatic abscess Pulmonary infarction               Hepatic metastasis Splenic artery aneurysm             Hepatitis Splenic infarct                        Hepatomegaly
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Table 2. Extra-abdominal Causes of Pain Cardiac                         Metabolic

Myocardial ischemia or           Uremia

infarction                        Diabetes mellitus

Congestive heart failure           Porphyria

Endocarditis                     Acute adrenal insufficiency

Myocarditis                     Hyperlipidemia 6

Table 3. Differentiating by Etiology

Vascular              Infectious           Mechanical obstruction       Metabolic             Gynecologic causes

History               History                  History                History                  History

Postprandial pain          NVD before pain      Previous surgical procedures    Polyuria             Date of last menstrual period Coronary artery disease    Detailed food history   Weight loss from malignancy   Polydipsia           Previous cesarean section Atherosclerosis            Travel history          Fever from lymphoma          Change in urine        or TAH Claudication              Fever                  Change in bowel habits          output             Dysfunctional uterine bleeding

Physical               Physical          Bilious emesis                 Fatigue              Alteration in menstrual cycle

Atrial fibrillation            Bloody diarrhea                 Physical                Lead exposure        STD history

Table 4. Differentiating by Organ System

Esophagus          Stomach      Small intestine           Colon         Biliary tract        Pancreas

History            History            History             History           History           History

Excessive emesis     NSAID use        Flatus               History of inflam- Drug/alcohol use    Alcohol use              I   SIGNS & SYMPTOMS

(Boerhaave)        Relief with         Last bowel move-      matory bowel    Change in stool/     History of gall-


DIAGNOSTIC TEST ORDERING

■ For all patients with abdominal pain, the following lab tests

should be ordered:

▲ CBC with differential

▲ Electrolytes

▲ Urinalysis

▲ Pregnancy test in women of childbearing age

▲ CT of abdomen with and without contrast ■ The appropriate tests for various signs and symptoms are

given in Table 5.
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Table 6. Diagnostic Tests for Specific Disease States Suspected diagnosis            Diagnostic modalities

Ruptured abdominal     CT

aortic aneurysm,       Ultrasound

aortic dissection

Perforated viscus        Plain upright film (pneumoperitoneum ■ Aggressive fluid therapy because fluid depletion is usually

between 1 and 3 L 

■ Foley catheter to monitor urine output, at least 0.5 mL/kg

per hour

■ Oxygen

■ Alcohol withdrawal prophylaxis ■ H-blockers 2

■ Imipenem if necrosis is suspected ■ Monitor calcium and magnesium levels. ■ Analgesia for pain control
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ANEMIA

Miguel A. Park, M.D.

Paul S. Mueller, M.D.

■ If hemoglobulin is <10 g/dL and/or hematocrit is 30%, ≤

some evidence suggests that RBC transfusions may be

beneficial.

Evidence of New-Onset Hemolysis ■ Assess for myocardial and other tissue ischemia (see above). ■ Request an immediate hematology consult. ■ If evidence of thrombotic thrombocytopenic purpura, pre-

pare for possible plasma exchange.
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▲ Jaundice (hemolysis)

▲ Bruising and ecchymoses (e.g., aplastic anemia, myelodys-

plastic syndrome)

▲ Koilonychia, or “spooning” of the nails (iron deficiency)

▲ Atrophic glossitis and angular stomatitis (iron deficiency)

▲ Pallor

■ Lymphadenopathy Table 2. Macrocytic Anemia—Mean Corpuscular

Volume >100 fL

Alcohol abuse

Vitamin B12/folate deficiency

Liver disease

Hypothyroidism

Chemotherapy/drugs (see Table 5)

Myelodysplasia

Reticulocytosis

Cell-counter artifact

Table 6. Differential Diagnosis of Decreased Production in Normocytic Anemias

Inflammatory states/

anemia of chronic                        Hypometabolic/hypermeta-

disease               Renal disease           bolic states                 Bone marrow failure/infiltration

Collagen vascular disease      End-stage renal     Protein deprivation            Chemotherapy, radiation, medications,

Acute/chronic infections        disease           Endocrine deficiency states      toxins

Bacterial                  Nephritis               Hypothyroidism           Infections

Hepatitis C I   SIGNS & SYMPTOMS  Adrenal insufficiency  TB                              Hypopituitarism            TB

Epstein-Barr virus

16

Table 6 (continued)

Inflammatory states/

anemia of chronic                        Hypometabolic/hypermeta-

disease               Renal disease           bolic states                 Bone marrow failure/infiltration

Aplastic anemia:

Idiopathic

Fanconi anemia (autosomal recessive

disorder presenting with severe

pancytopenia in 1st 2 decades of life)
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Table 7. Intravascular and Extravascular Hemolysis for

Normocytic Anemia

Intravascular                     Extravascular

Blood transfusion:  ABO mis-      Autoimmune hemolysis

matched transfusion Warm-reacting (IgG) AIHA

Bacterial/parasitic infections Cold-reacting (IgM) AIHA  18

Table 8. Serum Profiles of Selected Anemias

Acute/                Hypo-

chronic                meta-                                     Macro-

Marrow    inflam-     Renal    bolic   Thalas-   Iron defi-    Hemoglo-     cytic    Dys- Sidero-   Chronic damage    matory     disease    states    semia     ciency     binopathy   anemia   plastic blastic hemolytic

RBC mor- Normolytic/   Normocytic/ Normocytic Variable Microcytic/ Normocytic/   Normocytic/ Macrocytic/ Mixed Mixed    Normocytic/

phology    normochro-   microcytic                         hypochro-   microcytic/     normochro-   normo-                       normo-

mic                                        mic        hypochromic   mic         chromic                    chromic

RI         <2           <2          <2          <2       <2         <2           >3-5         <1         <2     <2       >3-5

Serum      N1/increased Decreased    N1         N1      N1/in-      Decreased     N1/increased Increased    N1     Increased N1
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Table 9. Clues in the Peripheral Smear to the Diagnosis

of Anemia

Peripheral smear finding          Differential diagnosis

Basophilic stippling           Lead poisoning, β-thalassemia,

megaloblastic anemia, sideroblastic

anemia

20

Hb <12 g/dL women or <13 g/dL men

Microcytic anemia (MCV <80 fL)

Serum ferritin, TIBC

 

Ferritin low Fig. 1. Algorithm for the  Ferritin normal or high  Does not fit any profile and
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MANAGEMENT

Management of anemia includes the treatment of the underly-ing cause of the anemia.  Two special circumstances are con-sidered.

Iron Deficiency Anemia

■ After the underlying source of iron deficiency anemia is 22

Hb <12 g/dL women or <13 g/dL men

 

Macrocytic anemia (MCV >100 fL)

Vitamin B   /folate, TSH, liver 12 function tests: bilirubin, AST,

 ALT, alkaline phosphatase
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■ Ferrous sulfate, 325 mg orally 3 times daily, is given 1 hour

before or 2 hours after a meal.

■ For better absorption, ascorbic acid 250 mg can be given

with the ferrous sulfate.

■ Check CBC in 4 weeks.

■ Six months of treatment should replenish the iron stores.
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BACK PAIN

A. Scott Keller, M.D.

Jay Smith, M.D.

edema, or neurologic deficits.

■ Consider the history—spontaneous onset, age, hypertension,

cystic medial necrosis, Marfan syndrome, congenital bicus-

pid valve, coarctation, third-trimester pregnancy, history of

blunt chest trauma (e.g., motor vehicle accident).

Cord Compression (Due to Trauma, Tumor, or Infection) ■ Pain is localized to back and/or lower limb, worsens with

movement, coughing, sneezing, or straining (Valsalva effect).

▲ Patient may have Lhermitte phenomenon, a shock-like

Table 1. Addressing the Risk

Condition         Vital signs                Symptoms            Exam findings                      Treatment

Abdominal       Hypotension, unequal      Severe pain in           Pulsatile abdominal       Two large-bore IVs of normal saline, 

aortic aneu-       pulse/blood pressure        abdomen, back,          mass                     blood, emergency surgery consult rysm rupture      upper vs. lower limbs       flank(s), shock                                    Don’t waste time on tests!

Aortic dis-         Hypertension or             Acute tearing             Loss of or unequal        If hypertensive, give IV β-blocker 

section            hypotension, loss           pain in chest and/or       pulses/blood pres-         (pulse 60), sodium nitroprusside

of pulses                    interscapular area         sure                      If hypotensive, IV fluid & blood, TEE, CT

Aortic regurgitation,       Emergency surgical consult                        I   SIGNS & SYMPTOMS

pulmonary edema,

Table 2. Differential Diagnosis Gastrointestinal                    Rheumatologic

Bowel disorder                 Ankylosing spondylitis Gallbladder disease              Polymyalgia rheumatica Pancreatic disease                Psoriatic arthritis Peptic ulcer                       Reiter syndrome

Gynecologic                      Rheumatoid arthritis

Ectopic pregnancy           Spinal Endometriosis                  Arachnoiditis Ovarian cyst or tumor            Disk herniation
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DIFFERENTIATING THE DIFFERENTIAL Gastrointestinal

■ Bowel disorders

▲ Abdominal pain, possible radiation to back, nausea/vom-

iting, diarrhea or constipation, possible hematochezia or melena

▲ Abdominal X-ray, CBC, electrolytes, CT

▲ Perform gynecologic and abdominal exam.

▲ Fever can indicate infection. ■ Hypotension/shock, vaginal bleeding, and amenorrhea can

imply ruptured ectopic pregnancy.

■ CBC,-human chorionic gonadotropin, blood cultures if β

infection, pelvic/transvaginal ultrasound or pelvic CT

Hematologic (Sickle Cell Disease) ■ Back pain may be due to acute sickle crisis with bone

ischemia/infarct, osteomyelitis (S. aureus, E. coli, Salmonella),
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▲ Check creatinine, sodium, and potassium ■ Osteomalacia = poor quality bone—25-hydroxyvitamin D is

low, alkaline phosphatase is increased, calcium is low or

normal, phosphate may be low, urinary calcium is low; bone

biopsy is diagnostic

■ Osteoporosis = low-density bone—serum calcium and phos-

phate generally normal

but severe back pain with supine straight leg raise.

▲ Simulated tests give the appearance of checking for pathol-

ogy but should not elicit back pain.  Two such tests are axial loading (pressing downward on standing patient’s head) and rotation (when the shoulders and pelvis are pas-sively rotated in the same plane while the patient stands relaxed with feet together).

Renal

■ Can cause abdominal, flank, or back pain along with hema-
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■ Psoriatic arthritis

▲ Asymmetric arthritis, psoriasis, sausage digits

▲ May precede or follow skin lesions

▲ Check scalp, gluteal cleft, and umbilicus. ■ Ankylosing spondylitis

▲ Young adults, M>F

▲ Gradual onset low back pain that limits mobility because ■ Disk herniation

▲ Usually, but not always, related to traumatic event

▲ Pain often begins in lower back and radiates to buttocks and

into leg(s) below knee.

▲ S1 radiculopathy may manifest as buttock pain only, with-

out distal radiation.

▲ Pain may be worse in leg than back; it is increased with sit-

ting, straining, coughing, and forward flexion.

▲ Patient may lean (“sciatic scoliosis”) and have muscle

spasm, myotomal weakness, dermatomal sensory deficit,
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■ Spondylolysis (stress fracture of the pars interarticularis,

usually at L5-S1)

▲ Low back pain, worse with standing or extending

▲ Stork test—standing on one leg and extending may pro-

duce pain on that side.

▲ X-ray may show fracture up to 70% of time; oblique views

are more sensitive.

■ Osteoporotic compression fracture is seen most commonly

in elderly white women.  It is often seen with minimal trauma,

such as opening a window.  X-rays confirm the diagnosis. ■ Vertebral fracture is usually from significant fall or motor

vehicle accident.  X-rays confirm the diagnosis.

Tumor

■ Multiple myeloma is most common primary tumor.

▲ Look for Bence Jones proteins in urine, check serum pro-

tein electrophoresis.
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and mild pain; X-rays show osteophyte formation and cal-

cification of anterior longitudinal ligament and peripheral

disk margins.

■ Fibromyalgia is characterized by widespread musculoskeletal

pain, stiffness, paresthesia, easy fatigability, nonrestorative

sleep, and multiple symmetric tender points; it mainly affects

women.

■ History of cancer, age >50 years, insidious onset of pain,

weight loss, pain at rest

▲ Spinal/chest X-rays, mammogram

▲ CBC, ESR, alkaline phosphatase, calcium, phosphate,

prostate-specific antigen, thyroid-stimulating hormone, vitamin D, Bence Jones protein, serum protein elec-trophoresis

▲ CT or MRI, possible bone scan ■ Back pain with recent trauma

▲ Spinal X-rays
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■ Treatment is same as for musculoskeletal pain. ■ Epidural injections of corticosteroids can provide tempo-

rary relief.

■ If pain does not resolve or if rapidly progressive neurologic

deficits occur, surgery is indicated.
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BLEEDING DISORDERS

Thomas P. Worley, M.D.

John A. Heit, M.D.

Rajiv K. Pruthi, M.B.B.S.

• Results of laboratory tests are not always available imme-

diately; thus, it is important to assess the patient clinically, taking into account the patient’s previous history (e.g., liver disease, malignancy) and medication use.

• In the absence of signs and symptoms for thrombotic

thrombocytopenic purpura, replenishment with fresh frozen plasma, cryoprecipitate, and platelets should be considered.

▲ In a patient with bleeding from multiple sites, an increase

in aPTT and PT, and thrombocytopenia, consider acute
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▲ Physical manifestations of bleeding

▲ Lab abnormalities

▲ Determine the type of bleeding (Table 5) and the onset of

bleeding (Table 6) to formulate a suggested abnormality.

■ Physical exam findings will suggest a diagnostic category

and guide further testing (Table 7).

Table 1 (continued)

Qualitative platelet disorders

Congenital qualitative disorders

Bernard-Soulier syndrome (giant platelets) Glanzmann thrombasthenia

Paraproteinemias

Uremia

Liver failure

Thrombocytosis

Medications
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Table 3. Plasma Coagulation Disorders Hereditary disorders

Afibrinogenemia

Dysfibrinogenemia

Factor II deficiency

Factor VII deficiency

Factor XIII deficiency Table 6. History of Onset of Bleeding:  Congenital

Versus Acquired Bleeding Disorders

Duration of 

bleeding                   Disorder suggested

Lifelong          Congenital defect; often of a single factor; 

confirm with family history (bleeding or con-sanguinity), personal history of bleeding with trauma, tooth extractions, circumcision, menses, surgical procedures, history of iron responsive anemia
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TEST ORDERING

■ All patients being evaluated for a bleeding disorder should

have the following:

▲ CBC with differential

▲ aPTT and PT

▲ von Willebrand factor

▲ Peripheral blood smear

48

Platelet count

 

Normal                                    High                                     Low

Consider following causes:                    Thrombocytosis with secondary                 Examine peripheral blood smear Vascular disorder (skin biopsy)                 platelet dysfunction or alternative Uremia                                     diagnosis Paraproteinemia

 Medications—aspirin, NSAIDs,

  synthetic penicillins                                                                     Platelet normal size                  Platelet clumping:  artifact Platelet dysfunction Consider the following causes:

Check aPTT & PT

 

 

Normal aPTT & PT                    Increased aPTT                       Increased PT                    Increased aPTT & PT

Subacute DIC                     Acquired factor VIII inhibitor             Liver disease                          Check thrombin time, fibrin Vascular disorder                     (confirm with mixing studies)            Warfarin                                 degradation products,

Heparin administration                  Dysfibrinogenemia                      fibrinogen Lupus anticoagulant (not clinically

 bleeding) I   SIGNS & SYMPTOMS  50

 

Check aPTT & PT

 

Normal aPTT & PT                    Increased aPTT                       Increased PT                    Increased aPTT & PT

Consider:                            Consider:                              Consider:                             Consider:

Factor XIII deficiency                    Hemophilia A/B: check factor            Factor VII deficiency                   Factor II, V, X deficiency
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Thrombotic Thrombocytopenic Purpura ■ Confirmation—thrombocytopenia, anemia, schistocytes,

increased LDH, with/without mental status changes, fever. ■ Methylprednisolone, 1-2 mg/kg daily, in combination with

▲ Plasma exchange—should be initiated without delay, 2-3

L exchange/day with fresh frozen plasma

▲ If plasma exchange is not immediately available—trans-

▲ If desmopressin acetate is ineffective, treat with factor

VIII–von Willebrand factor concentrate as below.

■ von Willebrand disease types 2A, 2B, 2M, and 3 (sponta-

neous bleeding)

▲ Factor VIII–von Willebrand factor concentrate 20-30 IU/kg

▲ Cryoprecipitate should be avoided, but it can be used in

case of emergency if factor VIII–von Willebrand factor concentrate is not available.

▲ Monitor factor VIII coagulant levels—goal factor VIIIc,

>30 IU/dL
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Life-Threatening Bleeding

■ Fresh frozen plasma, 15 mL/kg (goal INR, <1.5) for imme-

diate and temporary correction of coagulopathy

or

■ Prothrombin complex concentrate, 25 U/kg

▲ Requires less volume and has more rapid onset

▲ Associated with slight risk of thrombosis Liver Failure

■ Confirmation

▲ Acute fulminant liver failure—extreme prolongation of

PT, aPTT, and thrombin time, along with clinical scenario

▲ Chronic liver failure—variable prolongation of PT, aPTT,

and thrombin time

▲ Often associated with disseminated intravascular

coagulation

■ If the patient is not actively bleeding, give vitamin K, 5 mg

PO daily.
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CHEST PAIN

Guilherme H. M. Oliveira, M.D.

Joseph G. Murphy, M.D.

R. Scott Wright, M.D.

▲ Monitor cardiac rhythm and blood pressure.

▲ Let ICU know about the patient.

Differential Diagnosis

See Table 1.

Table 1. Causes of Chest Pain

Cardiovascular                    Musculoskeletal

Angina Costochondritis (Tietze syn-

Myocardial infarction                drome)
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▲ Noncoronary chest pain—usually well localized, sharp or

tearing in quality, lasts <3 minutes or several hours or days, is unpredictable, nonreproducible with exertion, varying severity, not usually relieved by nitroglycerin or rest

Risk factors, symptoms, and signs are listed in Tables 2, 3, and 4, respectively.

▲ Troponin, CK, CK-MB, aPTT, ECG every 6 hours

▲ Emergency angiography and percutaneous coronary inter-

vention of culprit flow-limiting lesion

▲ Clopidogrel 300 mg PO unless emergency coronary artery

bypass graft is planned.

Pulmonary Embolism

■ Confirmation—high-probability ventilation-perfusion scan,

thrombus seen on spiral CT or pulmonary angiography ■ Management
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Table 3. Symptoms

Quality of the pain

Constrictive:  MI, esophageal spasm, psyche Burning:  MI, UA, herpes zoster, GERD, PUD Tearing:  aortic dissection, esophageal rupture Pleuritic:  pleuritis, pneumonia, PE, pneumothorax, pericarditis Sharp:  musculoskeletal, Tietze syndrome, psyche, aortic 

dissection, PUD, pneumothorax, rib fracture

Table 4. Signs

Hypotension                      Pericardial rub

MI                       Pericarditis Massive pulmonary embolism    Pleural rub Pneumonia with sepsis              Pneumonia Tension pneumothorax             Pulmonary embolism

Hypertension                       Hamman sign

Aortic dissection                     Esophageal rupture

Cyanosis                          Subcutaneous emphysema

Pulmonary embolism              Esophageal rupture Pneumothorax                 Abolished breath sounds
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Pneumothorax

■ Confirmation—chest X-ray with air in the pleura ■ Management

▲ Oxygen intranasally at 2-5 L/min

▲ Thoracocentesis or chest tube Esophageal Spasm/Reflux

■ Confirmation—barium swallow or esophagogastroduo-

denoscopy

■ Management

▲ Omeprazole 40 mg PO

▲ Maalox 20 mL PO

▲ Esophagogastroduodenoscopy in AM
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COUGH, HEMOPTYSIS, AND HICCUP

Douglas L. Riegert-Johnson, M.D.

Vanessa Z. Riegert-Johnson

Constance Jennings, M.D.

■ Order CBC, aPTT, PT, crossmatch; reverse anticoagulation

as needed.

■ Volume replacement as needed ■ Conservative management if due to bronchiectasis

Pneumothorax

■ Establish airway patency, hemodynamic stability, and ade-

quate oxygenation.

■ If tension pneumothorax is suspected based on clinical find-

ings—no breath sounds, hyperresonance, no tactile fremitus
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DIFFERENTIATING THE DIFFERENTIAL

■ Evaluation of cough and/or hemoptysis should include pos-

teroanterior and lateral chest X-rays. ■ Purulent sputum (thick green or yellow) suggests bronchitis,

pneumonia, bronchiectasis, or lung abscess. ■ A “dry” cough may implicate laryngeal inflammation or

habit cough.

Table 3 (continued)

Symptoms (Sx) and signs        Chest X-ray     Diagnosis

Sx: Sinus pain & tenderness,         Normal         Acute sinusitis

purulent nasal discharge,

tooth pain

Sx: Excessive watery discharge       Normal         Vasomotor

associated with temperature                        rhinitis changes

Sx: Dyspnea, purulent sputum,       Hyperinflation

history of COPD or               bullae, ex-      COPD

I   SIGNS & SYMPTOMS

 

Table 3 (continued)

Symptoms (Sx) and signs       Chest X-ray     Diagnosis

Sx: Chronic cough, night sweats,                        † Upper lobe ab- TB

weight loss, HIV+ or risk        normalities, factors, positive PPD, TB         Ghon com-risk factors                         plex‡

Sx: Dyspnea, orthopnea             Cephalization, Table 4. Testing According to Diagnosis

Diagnosis                      Suggested tests

Acute cough (<3 weeks)

Postnasal drip

Sinusitis                    May treat empirically, consider

sinus CT

Allergic rhinitis             Allergy testing Vasomotor rhinitis         None

COPD exacerbation         Arterial blood gases

Evaluate for underlying cause such
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■ Bronchiectasis

▲ Bronchial hygiene, antibiotics directed at predominant

pathogen

▲ If fever, antipseudomonal coverage pending sputum culture ■ Bordetella pertussis—erythromycin

Symptomatic Therapy Table 5. Common Causes of Hiccup

Benign causes

Idiopathic gastric distension: aerophagia, carbonated beverages,

endoscopic insufflation

Excitement, emotion

Temperature change: hot/cold beverages, hot/cold showers, tobacco

use

Malignant causes

Anatomical: consider lesion from brainstem along course of

phrenic and vagus nerves to level of diaphragm
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Table 6. Signs and Symptoms of Hiccup and

Corresponding Diagnosis

Signs and symptoms                 Diagnosis

Hiccups resolve with sleep, no     Psychogenic or idiopathic

organic findings

Postoperative Anesthetics, irritation of phrenic
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DELIRIUM AND DEMENTIA

Lionel S. Lim, M.D.

Paul Y. Takahashi, M.D.

▲ Dementia—not a consequence of an underlying medical

condition or medication

Delirium, dementia, and depression are compared in Table 1.

ADDRESSING THE RISK

Obtain the Following Information: ■ Temperature, pulse, blood pressure ■ Respiratory rate—is respiratory distress or failure present?

What is the oxygen saturation?  Obtain arterial blood gases. ■ Obtain a glucometer reading immediately.
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■ Maintain a patent airway; supplement breathing with oxygen. ■ Establish IV access, and start fluids if patient is hypotensive.

Brief History and Focused Physical Exam ■ Determine the patient’s previous and existing medical prob-

lems.

■ Do you suspect drug or alcohol abuse?

Table 2 (continued)

Antidepressants

Lithium

Tricyclic antidepressants

Amitriptyline

Doxepin

Imipramine

Selective serotonin reuptake inhibitors (less common) Cardiac medications

Antiarrhythmics—lidocaine
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Table 3. Nonpharmacologic Causes of Delirium Metabolic disorders

Hypoglycemia or hyperglycemia

Hypothyroidism or hyperthyroidism

Acid-base imbalance

Anemia

Vitamin deficiencies or malnutrition ■ Any history of the following:

▲ Infections (including HIV and AIDS)

▲ Central nervous system disorder (e.g., stroke)

▲ Hepatic or renal impairment

▲ Recent surgical procedure

▲ Trauma

▲ Diabetes mellitus

▲ Thyroid dysfunction

▲ Chronic cardiopulmonary conditions (e.g., coronary artery

disease, congestive heart failure, COPD)
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▲ Liver function tests

▲ CBC

▲ Arterial blood gases

▲ Urinalysis

■ Selected patients

▲ Osmolarity

▲ Ammonia (NH 3) (hepatic dysfunction and hepatic Neuroimaging

■ CT of brain—preferably performed with and without contrast

medium

■ MRI of brain

▲ May be needed to identify strokes or ischemic changes

not detectable with CT

▲ Preferably performed with and without contrast medium,

with sagittal, axial, and coronal views

Neuropsychometric Testing
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▲ Meningitis

▲ Encephalitis

▲ Subarachnoid hemorrhage (even if CT of the head is “neg-

ative”); check for xanthochromia

EEG

■ Consider an EEG if the patient is comatose and any of the fol-Table 4. Nonpharmacologic Interventions to Ameliorate

Symptoms Associated With Delirium

Environmental interventions

Optimize sensorineural input:  eyeglasses, hearing aids, dentures Overcome barriers to communication

Visual aids & alternative means of communication (e.g., 

pen & paper) for verbally impaired patient (e.g., because of intubation, stroke)

Provide interpreter if necessary

Room modifications
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Table 5. Pharmacologic Therapy for Severe Agitation

and Behavioral Disturbance

Haloperidol (Haldol)

0.5-10 mg IM or IV (1-2 mg PO or 0.5-1 mg IM or IV in elder-

ly) depending on level of disturbance and likely tolerance (con-sider age, physical status, risk of side effects)

Observe patient for 20-30 minutes

Table 6 (continued)

Chronic infections

HIV

Neurosyphilis*

Papovavirus (progressive multifocal leukoencephalopathy) Prion (Creutzfeldt-Jakob disease)

TB, fungal, or protozoal*

Sarcoidosis*

Whipple disease*

Lyme disease*
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Table 7. Localization of Cognitive Domain Cognitive domain         Location        “Does patient...”

Memory           Mesial temporal lobe Recall the details of

recent events?

Tend to repeat

questions?

Table 8. Neurologic Syndromes Associated With

Dementia*†

Associated syndrome             Likely diagnosis

Impairment in memory only      Mild cognitive impairment Impairment in memory &         Alzheimer dementia

other cognitive domain(s)

Visual hallucinations, parkin-      Dementia with Lewy bodies

sonism, visuospatial abnor-

malities

“Acting out dreams”              REM sleep behavior disorder
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Table 9. Mini-Mental State Examination

Points

1. Orientation

Name:  season, date, day, month, year 5 (1 for each name)

Name:  hospital, floor, town, state,  5 (1 for each name)

country Table 10. Physical Exam and History Clues to the

Diagnosis

Presentation                  Possible causes

Atypical course                    Vascular, infectious, toxic/

Rapidly progressive metabolic processes, vascu-

Waxing and waning             litis, multiple sclerosis, Series of abrupt changes in dementia with Lewy bodies,

clinical course                    frontotemporal dementia,

vascular dementia, Creutz-

feldt-Jakob disease
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▲ Avoid conventional neuroleptic agents because parkin-

sonism can worsen.

▲ Delusions, hallucinations, agitation may respond to selec-

tive serotonin reuptake inhibitors, carbamazepine, val-proic acid, or newer neuroleptic agents (e.g., quetiapine).

▲ Treat underlying depression. ■ Frontotemporal dementia
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DIARRHEA

David Allan Cook, M.D.

Darrell S. Pardi, M.D.

■ Character of stool, e.g., black tar—melena? ■ Abdominal pain:  severe pain in ischemia, cramping relieved

with defecation in infection, dull ache with impaction ■ Past history:  abdominal surgery, HIV-positive ■ Recent hospitalization or antibiotic use (Clostridium difficile?) ■ Medications

Examination

■ Vital signs:  fever >38.3°C, hypotension, tachycardia,

orthostasis
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Differential Diagnosis

Infectious

■ Acute diarrhea is nearly always infectious in outpatients,

less so in inpatients.

■ Invasive bacteria:  Campylobacter jejuni, some E. coli,

Salmonella spp., Shigella spp., Yersinia enterocolitica ■ Toxigenic bacteria:  Clostridium difficile, Vibrio cholerae, Onset, Duration

■ More than 3 weeks is “chronic”

Frequency, Volume, and Form of Stool; Nighttime Stool; Incontinence

■ Is this true diarrhea (>250 mL) or simply loose stool or fre-

quent defecation?

■ Absence of nighttime stool suggests condition is not

organic.

■ Incontinence may imply an anatomic (or neurologic)
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Test Ordering

■ Usually not necessary in acute diarrhea in an outpatient

setting without dysentery

Further Evaluation Is Indicated If ■ Significant pain

■ Fever (>38.3°C)

■ Treat (only if not improving spontaneously)

▲ Antibiotic resistance is often a problem and varies geo-

graphically.

▲ Shigella (ampicillin), Vibrio parahaemolyticus (erythro-

mycin), Yersinia enterocolitica (trimethoprim-sulfa-methoxazole [Bactrim]), Campylobacter jejuni (ciprofloxacin), V. vulnificus (tetracycline)

▲ Fluoroquinolones are also effective.

▲ Do not treat Salmonella (except if severe or systemic, then

with ciprofloxacin) because it may prolong carriage state.
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▲ Systemic:  Addison disease, hyperthyroidism ■ Stimulant laxatives, other medications ■ Villous adenoma, lymphoma ■ Connective tissue diseases:  vasculitis, systemic lupus

erythematosus, mixed connective tissue disease ■ Bile salt malabsorption (ileal resection)

■ Oral:  inflammatory bowel disease, celiac sprue ■ Ocular:  inflammatory bowel disease, Reiter syndrome ■ Joints:  inflammatory bowel disease, Whipple disease, con-

nective tissue disease

■ Lymphadenopathy

Test Ordering

Stage I—Classify Diarrhea

■ Stool:  WBCs, Clostridium difficile toxin, occult blood, pH,

electrolytes (sodium, potassium, ± osmolality), 72-hour fecal
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• If HIV-positive, must check (in addition to above) for

Cyclospora (modified acid-fast stain), Cryptosporidium (ELISA preferred to modified acid fast), and Microsporida

▲ Structural defect?:  small-bowel follow-through (SBFT),

colonoscopy, abdominal CT, upper endoscopy esophago-gastroduodenoscopy (EGD) with small-bowel biopsy ■ Otherwise

▲ Try dietary changes: cut out dairy, caffeine, diet foods

(sorbitol), fruit (fructose), ethanol.

▲ Treat symptoms:  if noninflammatory, loperamide or di-

phenoxylate with atropine (Lomotil) can be used, as under “Acute.”

Irritable Bowel Syndrome (Diarrhea-Predominant) ■ May not meet strict definition for diarrhea (frequent bowel

movements, but usually normal stool volume)
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▲ Encapsulated formulations are protected from acid, but

capsule may not dissolve in the duodenum.

Bacterial Overgrowth

■ Amoxicillin-clavulanate (Augmentin), ciprofloxacin, or

metronidazole: 1- to 2-week course ■ If symptoms improve and recur, treat again.
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DIZZINESS AND VERTIGO

Yoon-Hee K. Cha, M.D.

Scott D. Eggers, M.D.

David A. Froehling, M.D.


DIFFERENTIAL DIAGNOSIS

■ Dizziness is classified in Table 1.

DIFFERENTIATING THE DIFFERENTIAL ■ Features of peripheral and central vertigo are compared in

Table 2.

DIAGNOSTIC TEST ORDERING

Bedside Exam—Determine Whether Symptoms Arise

I   SIGNS & SYMPTOMS

 

Table 2. Comparison of Peripheral and Central Causes of

Vertigo

Feature               Peripheral          Central

Symptoms/signs

Nausea/vomiting         Severe            Variable

Imbalance              Mild (fall to side   Severe (unable to

▲ Peripheral lesions usually produce mixed horizontal/tor-

sional (vestibular neuritis) or vertical/torsional (benign paroxysmal positional vertigo [BPPV]) nystagmus.

Head Thrust (Head Impulse) Testing ■ A simple, effective bedside test to determine peripheral

vestibular hypofunction but requires practice to interpret

(see Arch Neurol. 1988;45:737-9).

Occlusive Ophthalmoscopy
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■ Nystagmus usually lasts <30 seconds and fatigues with

repeated testing.

Dynamic Visual Acuity

■ Patient reads letters on handheld Snellen chart as the examiner

rocks patient’s head horizontally or vertically twice per second. ■ Loss of more than 1 line of visual acuity suggests bilateral ■ Treatment—canalith repositioning (Epley) maneuver, which

attempts to liberate the crystals from posterior semicircular

canal (see N Engl J Med. 1999;341:1590-6).

Vestibular Neuritis (Also Called Vestibular Neuronitis, Acute Labyrinthitis)

■ Second most common cause of vertigo ■ Spontaneous vertigo and nausea lasting days and gradually

recovering

■ Diagnosis—spontaneous unidirectional horizontal/torsion-
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DYSPNEA

Lin Y. Chen, M.D.

Guilherme H. M. Oliveira, M.D.

Joseph G. Murphy, M.D.

▲ Adequate oxygenation

• Target PaO 2 >60 mm Hg and/or oxygen saturation >90%

(Table 1)

• Call Respiratory Therapy for assistance. • If hypercarbia is not a concern, start with high FIO2 and

titrate oxygen flow by pulse oximeter or arterial blood gas (ABG) results.

• If hypercarbia is a concern, slower oxygen titration with

serial ABGs is required.

• To ICU for high flow oxygen delivery or assisted ven-

Table 1. Low Flow Methods for Administration of Acute Oxygen Therapy

Oxygen delivery device         Indications           Oxygen               FIO2             Advantages        Disadvantages

Nasal canula (also applies to Less hypoxic patients     0.25-6 L/min       0.24-0.40, depends      Simple to use       Imprecise, limited

nasal masks such as nasal                                                  on patient’s minute     Free access to         FIO2 “scoop” or nasal cup)                                                       ventilation              mouth             Difficult to exceed

flow rates >6 L/min

Venturi mask                Controlled oxygen ther-   Flow rate varies     0.24, 0.26, 0.28, 0.30,   Precise FIO2        Maximum FIO2 50%

apy (e.g., acute-on-        with F IO2           0.35, 0.40, 0.50 chronic hypercapnic       setting

respiratory failure  I   SIGNS & SYMPTOMS  ■ Beware:  history of intubation during exacerbations, elder-

ly patient, pregnant, significant comorbidities, history of

steroid-induced problems

■ Follow with exams and peak expiratory flows at least twice

daily.

■ To ICU if P CO >40 with severe airflow obstruction, no 2

improvement or deterioration in speech, mental status, vital

signs despite therapy

Table 3. Diagnosis of Cause of Dyspnea

History                        Exam                     Chest X-ray                 Diagnosis

Acute dyspnea, chest pain,      Trachea deviates away from hyperresonant    Visceral plural line visible              Pneumothorax

cough                     lung field with ↓ breath sounds

Obstructive lung disease        Wheezing, prolonged expiration, accessory    Hyperinflated lung fields               Asthma/COPD 

respiratory muscle use, ↓ peak expiratory                                             exacerbation flow rate, pulsus paradoxus (↓ systolic blood pressure >10 mm Hg in inspiration 

vs. expiration) I   SIGNS & SYMPTOMS

Cough, phlegm production,     Fever, bronchial breath sounds, crackles       Infiltrates, effusion                     Pneumonia COPD Exacerbation

■ Oxygen to correct hypoxemia, administer carefully if hyper-

capnia is a concern

■ Nebulized bronchodilators ■ Methylprednisolone (60-125 mg IV every 6-8 hours) ■ Identify and treat precipitating cause(s); give antibiotics if new

onset of sputum production or change in sputum quality.

 

Table 4. Tests According to Signs, Symptoms, and Diagnosis
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■ Beware:  history of intubation during exacerbation, elderly

patient, important comorbidities, history of steroid-induced

problems, hemodynamic instability ■ To ICU for noninvasive or invasive assisted ventilation if

pharmacologic therapy fails to reverse respiratory failure

(pH <7.30, PaO2 <55) and/or symptoms

history of sensitivity to heparin products, active bleeding, blood dyscrasias).

▲ Recheck aPTT in 4-6 hours, titrate infusion to goal of 60-

90 seconds.

■ If clinical deterioration, consider bedside transthoracic

echocardiogram to evaluate for right ventricular strain and

then thrombolysis or surgical thrombectomy.

Pneumothorax

■ Tension pneumothorax is a clinical diagnosis and medical
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ELECTROLYTE DISTURBANCES

Lawrence K. McKnight, M.D.

Robert C. Albright, Jr., D.O.

Table 1. Values for Ionic Composition of Normal Fluids*

Quan-

tity/24 Normal replace-

Fluid        +         + Na Cl − K   HCO − 3   hours   ment, mL/mL

Sweat/      50    40    5     0     --         LR

burns

Saliva        60    15   36     50     1.5 L      --Stomach                                     1 80 100 10 0 1.5-2.5 L D 52 NS +

20 mEq K+

Duodenum 130   90    5    0-10   0.3-2 L   --
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Table 3. Differential Diagnosis for Hyponatremia

Condition                  Suspect when...

Hypovolemic         Orthostatics, skin turgor, ↑BUN:Cr ratio

Renal losses (urine Renal tubular acidosis, polycystic kidney,

Na >20 mEq/L)    interstitial nephritis, pyelonephritis, 

obstruction, diuretics, adrenal 

Table 3 (continued)

Condition                  Suspect when...

Hypervolemic          Edema, ↑ jugular venous pressure

CHF           Rales, S3 Cirrhosis            Ascites, jaundice Renal failure         Nephrosis, increased creatinine

“Pseudo” hypona-

tremia (osmolality

is normal)

Lipids              Uncontrolled diabetes mellitus,
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Replacement Formula

■ Total body water (TBW) = weight (kg) 0.6 (males) or 0.5 × ×

(females, elderly)

■ Na deficit (mEq) = (desired [Na] measured [Na]) TBW − ×

▲ Note:  correct 1/2 deficit over first 24 hours.  Desired [Na]

is goal for the end of the day.

■ Free water excess = TBW [1 (measured [Na]/desired  ×  −

Table 4. Differential Diagnosis for Hypernatremia

Condition                   Suspect when...

Hypovolemic       Orthostatic, skin tenting

(H      + 2 O>Na loss)

Renal (urine      Diuretics (loop, thiazide, osmotic),

Na >20          hyperglycemia, uremia, postobstructive mEq/L)        diuresis, polyuria, acute tubular necrosis

Nonrenal

(urine Na

<20 mEq/L)
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Differentiating the Differential

■ Begin by evaluating the patient’s volume status.

▲ Hypovolemic hypernatremia indicates free water loss in

excess of sodium loss.

■ Check spot urine sodium to distinguish between renal and

nonrenal loss.

■ Hypervolemic hypernatremia is uncommon and usually

▲ Replace half deficit with 5% dextrose or oral free water

over first 24 hours

▲ Longer term specific therapy:

• Central DI—desmopressin 10 μg intranasally once or

twice daily

• Nephrogenic DI—hydroclorothiazide 12.5-50 mg PO

daily, low sodium diet

■ If patient is hypervolemic

▲ Furosemide ± 5% dextrose

▲ Dialysis if patient has renal failure
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Table 5. Differential Diagnosis for Hypokalemia

Condition                   Suspect when...

Renal loss (urine

K >20 mEq/day)

Hyperaldostero- Hypertension (except Bartter syndrome)

nism

Primary (Low renin)

Test Ordering

■ Check spot urine potassium to sort between renal (>20

mEq/day) and extrarenal causes.

■ If renal cause and normotensive, check bicarbonate level (to

look for renal tubular acidosis) and magnesium level. ■ If renal cause and hypertensive, check simultaneous renin

and aldosterone levels.

■ Depending on history, consider ECG, repeat serum potassi-

um, arterial blood levels, digoxin level, diuretic screen.
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▲ Oral replacement can be associated with gastrointestinal

ulcers.

▲ IV replacement burns and is associated with phlebitis. ■ For refractory hypokalemia, check and replace magnesium.

HYPERKALEMIA

Is the Patient’s Life at Risk?

128

Table 7. Treatment of Hyperkalemia

Drug               Action      Duration        Mechanism                  Comment

Calcium gluconate—10 mL of        1-5 minutes       30-60 minutes       Membrane First-line therapy

10% solution over 2 minutes,                                                stabilization repeat every 5 minutes to effect

NaHCO 3—l ampule = 44.6         30 minutes       2 hours            Redistribution     Give after calcium (can precipitate seizures

mEq over 5 minutes                                                                       if hypocalcemic)

Do not give in same line as calcium because

it will precipitate
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Table 8. Differential Diagnosis for Hyperkalemia

Condition                   Suspect when...

Decreased excretion

Oliguric renal  TTKG >10, GFR <5 mL/minute

failure                        Dehydration, congestive heart 

failure, NSAIDs, ACE inhibi-, 

tors, protein malnutrition ■ Hyporeninemic states also occur in renal tubular acidosis

and Gordon syndrome.

Test Ordering

■ ECG

■ Repeat serum potassium measurements with electrolyte panel

and BUN and creatinine.

■ TTKG and fludrocortisone trial ■ Simultaneous renin and aldosterone measurements ■ Depending on history, consider arterial blood gases, glu-
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FEVER OF UNKNOWN ORIGIN

Ramona S. deJesus, M.D.

Randall S. Edson, M.D.

■ Look for stigmata of bacterial endocarditis. ■ Note degree of immunosuppression in patients with HIV

infection or neutropenia.

■ Consider age—visual disturbances with headache in person

>50 years may indicate giant cell arteritis. ■ Evaluate for signs of dehydration, especially with persist-

ent fever and decreased oral intake. ■ Subtle behavioral changes may indicate central nervous sys-

tem infection; perform a thorough neurologic exam.

Table 1. Differential Diagnosis for Fever of Unknown Origin

Infections                     Neoplasia           Rheumatologic disorders           Miscellaneous

Endocarditis,* extrapulmonary/ Lymphomas, metastasis     Still disease (adult)               Drug fever, factitious fever,

miliary TB                     to liver or central                                             habitual hyperthermia,

nervous system                                           Castleman disease, familial

Mediterranean fever

Intra-abdominal/GU abscesses   Solid tumors (e.g., hyper-   Giant cell arteritis, polymyalgia Granulomatosis (e.g., 

Osteomyelitis, infected  I   SIGNS & SYMPTOMS  Lymphoproliferative  nephromas)              rheumatica                    sarcoidosis)

Systemic lupus erythematosus,   Alcoholic hepatitis, Table 2. Causes of Drug Fever Antibiotics (sulfonamides, penicillin, nitrofurantoin, antimalarial 

agents)

Diuretics

Antiarrhythmics (quinidine, procainamide) Antiepileptic drugs (phenytoin)

Antihistamine (H1 & H2 blockers) Allopurinol

Sedatives (barbiturates)

Antihypertensives (hydralazine, methyldopa)
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Table 3. Cause of Fever Correlated With History, Lab, and

Physical Exam Findings

Lab & physical

Cause              History            findings

Infection

Subacute bacterial     IV drug use          Osler nodes, new Table 3 (continued)

Lab & physical

Cause              History           findings

Malignancy

Lymphoma         Pel-Ebstein fever     Lymphadenopathy,

(increased temp-      splenomegaly, erature for several increased LDH

days alternating

with normal temp-

erature), weight
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Table 3 (continued)

Lab & physical

Cause              History            findings

Miscellaneous

Adrenocortical        Nausea/vomiting,     Hypotension, skin

insufficiency           weight loss           hyperpigmenta-


FUO IN SUBPOPULATIONS

■ Nosocomial FUO

▲ Diverse causes, underlying disease, and complications of

hospitalization must be considered.

■ Patients with known cancer (neutropenic-associated fever)

▲ Infectious cause in 1/2 of cases reviewed, gram-negative

bacilli and gram-positive cocci or fungi the usual causes (typically as complication of neutropenia)

▲ Extension or progression of tumor also causes fever ■ Patients infected with HIV
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GASTROINTESTINAL TRACT BLEEDING

Marina G. Silveira, M.D.

Amindra S. Arora, M.B., B.Chir.

■ General management of all unstable patients must include the

following:

▲ Two large-bore ( 18 gauge) peripheral intravenous catheters ≥

▲ Rapid infusion of colloid (normal saline or lactated Ringer

solution) as tolerated per comorbidities

▲ Transfusions—virtually all unstable patients need packed

RBCs; if actively bleeding and coagulopathic (INR >1.5 or platelets <50,000 mm 3 [50 ×    9 10/L]), transfuse fresh frozen plasma and platelets, respectively

▲ Supplemental oxygen
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Table 1. Differential Diagnosis for Gastrointestinal (GI)

Tract Bleeding

Site                           Condition

Nasopharyngeal bleeding        Epistaxis

Gingival bleeding

Pulmonary hemorrhage         Airway disease ■ Upper GI tract bleeding—approximately 5 times more com-

mon than lower GI tract bleeding

■ Patients with upper GI tract bleeding are more likely to be

hemodynamically unstable at presentation because of severe

blood loss and to require blood transfusions than patients

with lower GI tract bleeding.

■ Patients with unstable vital signs are often bleeding from a

major vascular source, such as an ulcer with a visible vessel

or gastroesophageal varices.
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Table 3. Risk Factors

Risk factor                       Condition

Advanced age Diverticula, ischemic colitis, neoplastic

Younger age             PUD, esophagitis, varices, Meckel

diverticulum

Known liver disease       Portal hypertension, esophagogastric Table 4. History and Physical Exam Findings Associated

With Various Causes of Gastrointestinal Tract Bleeding*

Etiology         Physical exam            History

Peptic ulcer       Epigastric tenderness History of epigastric pain,

disease                                 GERD, NSAID/aspirin

use, alcohol ingestion,

tobacco use

Portal hyperten- Cutaneous signs       History of alcohol abuse
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Upper GI Tract Bleeding

■ Upper endoscopy

▲ Diagnostic modality of choice for acute upper GI tract

bleeding

▲ Highly sensitive and specific for locating and identifying

bleeding lesions and is potentially therapeutic

■ Barium radiography is not recommended in acute upper GI ■ Barium studies have no role in evaluation of acute lower GI

tract bleeding.

Initial Management of GI Tract Bleeding ■ The initial management is outlined in Table 5.

PEPTIC ULCER DISEASE

■ Endoscopy with therapeutic procedure in high-risk lesions ■ Early use of proton pump inhibitor (PPI)—pantoprazole, 80

mg IV bolus, 8 mg/hour infusion over 24 hours, then pan-
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▲ Endoscopy with band ligation (esophageal varices) or

sclerotherapy

■ If initial therapy fails, a second endoscopic trial is reasonable;

balloon tamponade is also effective for achieving short-term

hemostasis (Sengstaken-Blakemore tube, Minnesota tube,

or Linton-Nachlas tube).

■ Persistent or recurrent bleeding may require more definite ■ Recurrent bleeding—usually requires combination of colono-

scopic treatment, angiographic intervention, and surgical

resection of identified site

■ Poor outcome after blind subtotal colectomy, especially in

elderly

ANGIODYSPLASIAS

■ Upper endoscopy/colonoscopy, with endoscopic therapy for

bleeding lesion or bleeding stigmata ■ Angiography in cases of continuing or recurrent bleeding;
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HEADACHE

Douglas J. Creedon, M.D.

Anna M. Georgeopolus, M.D.

J. D. Bartleson, M.D.

▲ Lumbar puncture—“gold standard” for evaluating blood

in the CSF, look for xanthochromia

▲ To guard against being misled by a bloody tap, the RBCs

in both the first and last tubes of CSF should be assayed.

■ Do not perform lumbar puncture on patient with signs of a

mass or increased intracranial pressure (midline shift, blunt-

ing of gyri on CT) because sudden release of pressure can

cause brainstem herniation and death. ■ If pituitary apoplexy is part of the differential diagnosis,

examine coronal CT slices.

I   SIGNS & SYMPTOMS

 

Table 2. Differential Diagnosis for Headache Primary headache disorders

Migraine headache

Tension headache

Cluster headache

Secondary causes of headache

Systemic illness DIFFERENTIATING THE DIFFERENTIAL ■ A chief complaint of headache or new development of

headache warrants a complete neurologic exam, including

ophthalmoscopic exam.

■ Often, even life-threatening secondary causes of headaches

can present with a paucity of physical signs. ■ When evaluating a headache, consider the following:  loca-

tion, quality, radiation, severity (scale of 1-10), temporal

profile, exacerbating factors, ameliorating factors, and asso-

ciated symptoms (Tables 3 and 4).
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Table 3 (continued)

If yes, consider

Is there a history of facial grimacing?    Trigeminal neuralgia Is the headache associated with          Cluster headache

lacrimation or rhinorrhea

(especially one-sided)?

Table 5. Tests to Order When Working Up a Headache If your differential includes      Consider the following test

Subarachnoid hemorrhage     Head CT without contrast (with

contrast, if suspicion of mass is

high), lumbar puncture

Subarachnoid hemorrhage,    CSF analysis:  glucose, protein, 

meningitis                    RBCs, WBCs, and cultures or 

polymerase chain reaction (e.g., for 

herpes simplex virus) if indicated

Metastasis, infection, drugs    Blood tests:  CBC, electrolytes,
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Table 6. Management of Some Causes of Headaches Subarachnoid hemorrhage Pain management

Antiemetics for nausea

Monitor blood pressure & maintain at

or below normal

Neurovital signs every 2 hours;

maintain NPO

Table 6 (continued)

Cluster headache           Sumatriptan, usually SQ

100% oxygen through nasal cannula or

nonrebreather at 7-10 L/minute for 

10-15 minutes

Dihydroergotamine, usually

parenterally

Giant cell arteritis            Prednisone

Schedule temporal artery biopsy 

within 48 hours
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HEMATURIA

Amy S. Oxentenko, M.D.

Fernando C. Fervenza, M.D.

lesions, hypertension, edema, oliguria, history of pharyngitis

or pyoderma

■ Multisystem disorders (systemic lupus erythematosus,

microscopic polyangiitis, Wegener granulomatosis,

Goodpasture syndrome, scleroderma, Henoch-Schönlein

purpura, hemolytic uremic syndrome, thrombotic thrombo-

cytopenic purpura)—rashes, arthralgias or arthritis,

neuropathies, rhinosinusitis, hemoptysis, sclerodactyly,

abdominal pain, melena, recent diarrheal illness ■ Arteriovenous fistulas—abdominal/flank bruits, tachycardia
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DIFFERENTIAL DIAGNOSIS FOR HEMATURIA ■ The differential diagnosis is given in Table 1, and the causes

of hematuria are listed by age and sex in Table 2.  The history,

physical exam, and lab findings for various causes of hema-

turia are listed in Table 3.

Table 1 (continued)

Site                          Conditions

Nonglomerular (con-

tinued)

Trauma            Laceration, contusion, stones Others               Acute interstitial nephritis, loin 

pain—hematuria syndrome,

malignant hypertension, papillary 

necrosis

Lower urinary tract
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DIFFERENTIATING THE DIFFERENTIAL Characteristics of Hematuria

■ Glomerular or renal—brown or cola-colored urine, dys-

morphic red cells (>25%), red cell casts ■ Extrarenal—gross hematuria with complete clearing between;

pink or red urine; more likely to clot ■ Urethral source—hematuria at initiation of stream 162

Table 3. Causes of Hematuria, Clinical Presentation, and Lab Findings

Cause                        History                 Physical exam                     Test

Urinary tract infection,     Frequency, dysuria                         Fever, CVA tenderness         Positive urinalysis Gram stain

pyelonephritis

Stones                   Colicky flank pain radiates to groin,       Orthostatism, CVA             80% seen on KUB, may need

frequent in Asian children (calcium        tenderness                     spiral CT oxalate), family history

Poststreptococcal          Pharyngitis (latency, 7-10 days), skin      HTN, edema, fever, residual    Low levels of complement, 

glomerulonephritis         infection (latency, 21-30 days), brown     pharyngitis, healing             positive ASO titer, dysmorphic

Table 3 (continued)

Cause                     History                    Physical exam                Test

Papillary necrosis          Diabetes mellitus, sickle cell anemia,    May correspond to          Elevated hemoglobin A 1c,

analgesics, TB, ethanol, ankylosing      predisposing cause         sickle cell screen, urine spondylosis, obstructive uropathy                                   acid-fast bacteria

Renal artery embolism/    Recent angiogram or myocardial        HTN, irregular pulse, new Doppler study, angiography

thrombosis               infarction, palpitations or pulse          murmurs, flank bruits,

irregularity, subacute bacterial            livedo reticularis endocarditis I   SIGNS & SYMPTOMS  164

Table 3 (continued)

Cause                        History                 Physical exam                     Test

Sickle cell anemia         Males>females, source from left>right     Orthostatism, pallor, pain       Sickle cell screen

kidney, associated with papillary 

necrosis, glomerulopathy, bacteria,

hyperuricemia, incomplete renal

tubular acidosis, nephrogenic

diabetes insipidus

ANCA-positive           Paresthesias, arthralgias, skin lesions,      Neuropathies, skin rash,        ANCA testing (anti-MPO, anti-

Table 3 (continued)

 

Cause                     History                    Physical exam                Test

Goodpasture syndrome    Hemoptysis, hematuria, proteinuria     Coarse breath sounds,       anti-GBM, MPO, PR3, 

rales, pallor                   renal biopsy

Scleroderma             Finger changes white to red to blue,     Sclerodactyly, ulcerated     Anti-centromere & 

arthritis, dyspnea                         fingers, calcifications,       anti-Scl70

wide split S2 with I   SIGNS & SYMPTOMS  166

Table 3 (continued)

Cause                        History                 Physical exam                     Test

Prostate adenocarcinoma   High fat diet, family history               Firm, irregular, nodular         Transrectal ultrasonography with

prostate biopsy, elevated prostate-specific

antigen

Exercise-induced          Transient 24-48 hours after exertion,      Normal                       Urine normalizes

distance runners, 15%-20% of normal

persons

Enterovesicular fistula      History of pelvic surgery or radiotherapy Fecaluria, pneumaturia         Urinalysis with polyenteric
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DIAGNOSTIC TEST ORDERING

■ An algorithm for evaluating hematuria is provided in

Figure 1.

INITIAL MANAGEMENT

■ Urinary tract infection or pyelonephritis

▲ Urine culture, blood culture if hypotensive (positive in up

• MRI to evaluate for renal vein and inferior vena cava

tumor thrombus

• Preoperative medical evaluation

■ Benign prostatic hypertrophy

▲ Bladder scan to rule out retention

▲ Lab tests

• Creatinine

• Prostate-specific antigen, if baseline available to com-

pare, to rule out malignancy (do not draw blood sample after Foley placement or aggressive digital rectal exam
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Positive dipstick              No

Myoglobinuria, hemoglobinuria

UA with RBCs

Yes

Yes         Culture urine, antibiotics prn

UA with WBCs

Check urine eosinophils
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HEMOPTYSIS

Otis B. Rickman, D.O.

Udaya B. S. Prakash, M.D.


DIFFERENTIAL DIAGNOSIS

■ Hemoptysis is a symptom with a broad differential diagno-

sis (Table 1).

■ Mnemonic device—very fast docs pitch in (vascular, facti-

tious, drugs/toxins, other, cavitary, systemic disease, pul-

monary, iatrogenic, trauma, cardiac, hematologic, infection,

neoplastic) (Table 1)

DIFFERENTIATING THE DIFFERENTIAL ■ Diagnoses suspected on the basis of the history and physical
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Table 1. Differential Diagnosis for Hemoptysis Vascular                         Pulmonary

Pulmonary embolism (clot,         Bronchitis

tumor, fat, septic)                   Bronchiectasis

Pulmonary hypertension           Cystic fibrosis Arteriovenous malformation    Iatrogenic Aneurysm Pulmonary artery catheter  Table 2. Diagnosis Suggested by History and Physical

Exam

History and physical       Suspected

exam clues           diagnosis         Further testing

Fever, blood-streaked     Acute bronchitis      None

mucopurulent sputum,

normal chest X-ray,

seasonal

Large-volume, puru-      Bronchiectasis       High-resolution CT

lent sputum; history
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Table 2 (continued)

History and physical       Suspected

exam clues           diagnosis         Further testing

Cyclic hemoptysis        Catamenial          Suppress menses

occurring with menses    hemoptysis

S3, edema, elevated       Congestive heart     Echocardiography 176

Arterial blood gases

History & physical exam

Fig. 1.                                      Intubation indications Algorithm for ordering diag-                  Lung origin          Gastrointestinal      Appropriate Hypoxia pH >7.5, frothy, bright       Ear-nose-throat Hypercarbia evaluation nostic tests and managing hemoptysis.  red, mixed with sputum

ABG, arterial blood gases; AFB, acid-            Impending shock

Massive bleeding                                               Thrombocytopenia         Replace

fast bacillus; Echo, echocardiography;             Obtundation                     CBC, PTT/INR, ABG, 

ET, endotracheal; FEV 1 type & screen, chemistry       Coagulopathy           Replace  , forced expi-                                          panel, urinalysis, chest          Uremia

ratory volume in 1 second; FFOB, flex- Surgery Desmopressin  X-ray, sputum (Gram  Indications  stain culture, AFB,  Infectious  Antibiotics  ible fiberoptic bronchoscopy; PAVM,   Unilateral disease  cytology)


Chest X-ray

Secure airway                      Abnormal                                 Normal

Malignancy risk factors

Notify                                                                                              Male

Bronchoscopist                                                          Suspicion for                >40 years old Thoracic surgeon                                                             malignancy               40-pack-year history

Invasive radiologist

FFOB                   High               Low

Early FFOB

High-resolution CT I   SIGNS & SYMPTOMS

Localized bleeding                                      Central
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HEPATOMEGALY

T. Jared Bunch, M.D.

Santhi Swaroop Vege, M.D.

▲ Obtain good intravenous access and start IV fluids.

▲ Give nasal oxygen.

▲ Start empiric treatment with antibiotics (piperacillin-tazobac-

tam) after blood cultures if sepsis or trauma is suspected.

▲ Start acetylcysteine immediately if acetaminophen inges-

tion is suspected.

▲ Call ICU immediately.

▲ Contact liver transplant service for fulminant hepatic fail-

ure—the sooner the better.

▲ Obtain as a priority
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Table 1. Causes of Hepatomegaly Venous

Congestive heart failure

Tricuspid regurgitation

Constrictive pericarditis

Cor pulmonale

Budd-Chiari syndrome

▲ Pruritus—cholestasis

▲ Jaundice—Painless jaundice suggests a neoplasm obstruct-

ing the bile duct (check for a palpable gallbladder on exam, Courvoisier law).

• Intermittent jaundice, suggests a stone in the bile duct

with cholangitis.

• With dark urine and light stools—cholestasis • Without pruritus—acute hepatitis (viral- or drug-

induced)

▲ Hyperpigmentation—chronic cholestatic liver disease
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Physical Exam

■ General

▲ Cushingoid features (chronic corticosteroid treatment of

liver disease, autoimmune chronic active hepatitis) and signs of chronic liver disease

▲ Cachexia—malnutrition (ethanol), malignancy ■ Head

components of the second heart sound may occur, a friction rub is best heard using the diaphragm of the stethoscope at the left lower sternal border.  The friction rub is easier to hear if respirations are suspended.

■ Abdomen

▲ Liver

• Displaced liver/benign hepatomegaly—increased

height and weight, hyperinflated lungs, Riedel lobe, males

• Tenderness—acute, infectious, or inflammatory caus-

Hepatomegaly

CHF

Tricuspid regurgitation

Cardiac exam                 Abnormal

Constrictive pericarditis

Normal                                Cor pulmonale

Order the following studies:  bilirubin,

ALT, AST, AP, PT, albumin 

AST, ALT > 500 U/L                        AST, ALT < 300 U/L                Increase in AP, bilirubin ± modest increase in AST/ALT

Acute hepatocellular injury (viral-,         Acute or chronic hepatocellular injury,        Cholestasis, common duct stones, biliary strictures                        I   SIGNS & SYMPTOMS  drug-, or toxin-induced, ischemic)         infiltrative diseases, CHF, biliary               (e.g., PSC, cholangiosarcoma), pancreatitis, ■ If there is ascites, always obtain a diagnostic sample for

▲ Serum-ascitic fluid albumin gradient:  >1.1 = cirrhosis-

related causes (97% specificity)

▲ Cytology

▲ CBC and differential:  >250 neutrophils = spontaneous

bacterial peritonitis

▲ Amylase:  >1,000 mg/dL = pancreatic ascites

▲ Gram stain and cultures

INITIAL MANAGEMENT
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■ Acetaminophen overdose—Empty the stomach by emesis

or gastric lavage; if 1-2 hours after ingestion, administer

activated charcoal.  Begin acetylcysteine at 140 mg/kg PO,

then 70 mg/kg every 4 hours for 17 doses if

▲ History of acetaminophen abuse and lab evidence of

hepatoxicity

▲ Serum acetaminophen concentration is above the “possible
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JOINT PAIN

Peter D. Kent, M.D.

Thomas G. Mason, M.D.

■ Joint effusions may be present in both inflammatory and

noninflammatory arthritis.

■ Arthralgias without arthritis

▲ Viral illness

▲ Subacute bacterial endocarditis

▲ Fibromyalgia

▲ Bursitis

▲ Tendinitis

▲ Fasciitis

▲ Metabolic bone disease (osteomalacia, hyperparathyroidism)
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■ Fluid from a septic joint usually has >50,000 (50  9  ×  10/L)

WBCs/μL.

■ Noninflammatory fluid suggests osteoarthritis, soft tissue

injury, or viral infection.

■ Marrow elements in the fluid suggest intra-articular fracture. ■ Bloody effusions occur with coagulopathy, pseudogout,

tumor, trauma, or Charcot joints Table 2. Differential Diagnosis for Inflammatory and

Noninflammatory Polyarthritis

Inflammatory                Noninflammatory

Infection:  parvovirus, HIV, rubella,     Osteoarthritis

gonococcal, Lyme disease, Hematologic:  amyloidosis,

Whipple disease, endocarditis          leukemia, hemophilia, 

Systemic inflammatory arthritis:         sickle cell disease

rheumatoid arthritis, systemic         Hypertrophic pulmonary

lupus erythematosus, Still              osteoarthropathy

disease, Behçet syndrome, 
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■ Rheumatoid factor

▲ Useful in confirming the diagnosis and assessing prog-

nosis for patients with inflammatory polyarthritis

▲ Frequently false-positive result ■ Antinuclear antibody

▲ Frequently false-positive result ■ Extractable nuclear antigens Table 3 (continued)

Signs, symptoms,

findings              Diagnosis          Tests ordered

Podagra             Gout >> pseudogout   Polarized light 

microscopy of

synovial fluid

Uric acid crystals are

needle-shaped, nega-

tively birefringent

Erythema margina-   Rheumatic fever      Antistreptolysin O
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Table 3 (continued)

Signs, symptoms,

findings              Diagnosis          Tests ordered

High fever, eva-       Still disease            Markedly increased

nescent pink rash, ferritin with absence

polyarthritis, sore                               of autoantibodies


INITIAL MANAGEMENT

■ Fracture

▲ Assess neurovascular status.

▲ Stabilize

▲ X-ray

■ Septic arthritis

▲ Perform blood and urine cultures.

▲ Staphylococcus aureus is the most common cause of non-

gonococcal bacterial arthritis.

▲ Start empiric antibiotic therapy based on Gram stain and
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■ Pseudogout (calcium pyrophosphate dihydrate crystal

arthritis)

▲ X-ray to look for chondrocalcinosis

▲ NSAID if not contraindicated

▲ Intra-articular corticosteroid injections (often effective) ■ Rheumatoid arthritis

▲ Synovial fluid analysis to rule out infection

▲ Injection of affected joint with corticosteroid may provide

temporary relief.

▲ Surgery for patients not controlled on medical therapy ■ Tendinitis and/or bursitis

▲ NSAID if not contraindicated

▲ Consider anesthetic and corticosteroid injection.

▲ Physical therapy

■ Polymyalgia rheumatica

▲ Evaluate for coexistent giant cell arteritis.

▲ Check ESR.
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LOWER EXTREMITY PAIN

David H. Pfizenmaier II, M.D., D.P.M.

Thom W. Rooke, M.D.

▲ Test sensation grossly with light touch and two-point

discrimination.

▲ Check knee (L4) and ankle (S1) reflexes.

▲ Note strength of each muscle group. ■ Special exam maneuvers

▲ For acute nontraumatic lower extremity pain, the cause

is usually vascular.

▲ Certain exam techniques have traditionally been per-

formed, but the sensitivity and specificity of these findings are debated and relatively low; therefore, exam findings
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▲ Patients may present with symptoms of intermittent clau-

dication or rest pain.

▲ Inspection may show hair loss, muscle atrophy, nail

changes, ulcers, or gangrene.

▲ Exam may show the 6 Ps (pallor, pain, polar/cold,

paresthesia, pulselessness, paralysis), elevational pallor with dependent rubor, delayed venous filling time.

Table 1 (continued)

Spirochetal

Syphilis (osteochondritis, periostitis, polyarthritis) Lyme disease (angiitis and arthritis, especially the knee)

Viral

Herpes zoster

Arthritis (hepatitis, rubella, human parvovirus B19, HIV) HIV angiitis

Rickettsial—angiitis

Rheumatologic

Skin
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Table 1 (continued)

Neurologic

Peripheral (for isolated lower extremity)

Radiculopathy

Sciatica

Mononeuritis

Tarsal tunnel syndrome

■ Venous

▲ Patients display varicose veins, pitting edema, cyanosis,

brawny hyperpigmentation, induration, stasis dermatitis, skin ulceration, and lipodermatosclerosis.

▲ In superficial thrombophlebitis, exam may show tender-

ness, erythema, and a firm cord along an affected vein.

▲ Maneuvers can demonstrate an accelerated venous filling

time (due to incompetent valves).

Infectious
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systolic pressure ratio (ankle-brachial index), which is

abnormal if <0.9.

▲ Segmental systolic blood pressures of the lower extremity

can help locate a stenotic lesion.

▲ Transition from triphasic to biphasic or monophasic

Doppler waveforms in duplex ultrasonography also suggests the location and extent of stenosis.

Infectious

■ If infection is suspected, begin with the basics:  CBC with dif-

ferential, blood cultures, and ESR.

▲ For joints, perform diagnostic arthrocentesis and obtain a

plain X-ray.

▲ For bones, the first step is to obtain plain X-rays.  

• Generally, 3-phase technetium bone scintigraphy is the

next diagnostic test if no superimposed condition complicates bone remodeling (recent surgery, trauma, rheumatologic or neoplastic bone disease).  In these
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Rheumatologic

■ ESR, C-reactive protein, antinuclear antibodies, extractable

nuclear antigens, rheumatoid factor, complement, X-rays ■ Conditions

▲ Polyarteritis (polyarteritis nodosa and microscopic polyangi-

itis)—90% of cases of microscopic polyangiitis are anti-neutrophil cytoplasmic antibody (ANCA)-positive.

▲ Cryoglobulinemia—Type II is frequently associated with

chronic infection (usually hepatitis C) and immune disorders. • Small-vessel vasculitis with palpable purpura, urticaria,

cutaneous ulcers, neuropathy, and arthralgias or arthritis are common.

▲ Hypersensitivity vasculitis—Associated with drugs, malig-

nancy, or infection

• Complement levels (especially C4) may be low.

Neurologic
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▲ If unrecognized and untreated, then excessive morbidity

(including limb amputation)

■ DVT

▲ Initial treatment is anticoagulation with IV heparin or SQ

low-molecular-weight heparin (LMWH). • Unfractionated heparin can be given as an initial IV

bolus of 60-80 U/kg, followed by continuous infusion ■ Surgical consultation and intervention required for

▲ Necrotizing fasciitis

▲ Gas gangrene (seen with X-rays or appreciated with sub-

cutaneous crepitus)

▲ Septic arthritis

Rheumatologic and Vasculitic

■ The cornerstone of therapy in most cases of vasculitis is

corticosteroids.

▲ Cytotoxic and antimetabolite drugs are often used in com-
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NAUSEA AND VOMITING

Luke T. Evans, M.D.

Darrell S. Pardi, M.D.

■ CNS emergencies include

▲ CNS hemorrhage or tumor causing increased intracranial

pressure

▲ Encephalitis

▲ Meningitis

■ CNS emergency conditions are suggested by headache, men-

tal status changes, meningeal signs, and focal neurologic

abnormalities.

■ Potentially fatal complications of nausea and vomiting include

▲ Severe dehydration
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■ Historical clues to the cause of nausea and/or vomiting are

listed in Table 2.

■ Physical exam findings to narrow the differential diagnosis

▲ Vital signs, including orthostatics, to assess for systemic

inflammatory response syndrome and dehydration

▲ Mental status—assess ability to protect airway from

aspiration.

Table 1. Differential Diagnosis for Nausea and Vomiting Surgical emergencies associ- Medical emergencies associ-

ated with nausea & vomiting ated with nausea & vomiting

Bowel obstruction                 Diabetic ketoacidosis Perforated viscus Acute myocardial infarction

Acute appendicitis Upper gastrointestinal tract

Acute cholecystitis                  bleeding Intracranial hemorrhage           Digoxin toxicity Incarcerated hernia                Renal failure Mesenteric ischemia              Acute pancreatitis
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BUN, creatinine, glucose, calcium, magnesium, phosphorus)

▲ Liver chemistry panel (alkaline phosphatase and ALT)

▲ Amylase and lipase

▲ If the patient is female, determine β-human chorionic

gonadotropin to rule out pregnancy.

▲ If abdominal pain is present, consider CT or ultrasound of

the abdomen, urinalysis with culture, INR, and serum lac-216

Table 2. Historical Clues to Cause of Nausea and/or Vomiting

Historical clues                    Suggestive of                  Supportive tests

Temporal characteristics     Nausea & vomiting with fever or diarrhea Gastroenteritis                ± Stool studies

Pain precedes nausea, vomiting, &         Mechanical obstruction       Flat & upright abdominal X-ray

distension

Reproducible postprandial pain with        Mesenteric ischemia          Doppler ultrasound of abdomen

history of vasculopathy or mesenteric angiography

Early morning vomiting with morning      Increased intracranial         Head CT

headache                               pressure

Table 2 (continued)

Historical clues                     Suggestive of              Supportive tests

Infectious              Nausea, vomiting, & diarrhea 1-6 hours     S. aureus gastroenteritis     Contaminated food can be

after a meal (ham, potato or egg                                          cultured salad, cream pastries, & poultry)

Nausea, vomiting, & diarrhea 1-6 hours     B. cereus gastroenteritis     Stool culture for organism          I   SIGNS & SYMPTOMS

after eating fried rice or refried beans

▲ IV fluid resuscitation with additional fluid to match

nasogastric output

▲ Surgical consultation

■ Chemotherapy

▲ IV fluid resuscitation

▲ Antiemetic therapy with 5-HT3 receptor antagonists

▲ Dexamethasone and lorazepam may also be helpful. ■ Motion sickness or vestibular disturbances

▲ Antiemetic therapy with antihistamines ■ Adverse drug reactions
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OCULAR AND VISUAL ABNORMALITIES

Sanjay V. Patel, B.M., B.S.

Jonathan M. Holmes, B.M., B.Ch.

▲ Does the patient wear contact lenses?  If so, is the patient

wearing them now?

■ For the red eye

▲ Is the eye painful or painless?

• Painless sectoral redness suggests subconjunctival

hemorrhage.

• Most other causes of red eye are inflammatory and,

thus, cause discomfort.

– Grittiness, itching, or a foreign body sensation sug-

gests a surface problem (tear film defect, conjunc-

I   SIGNS & SYMPTOMS

 

corneal ulcer or microbial keratitis is likely.

– Any epithelial defect not associated with trauma is

cause for concern.

▲ How do the pupils look?

• Anterior uveitis can cause miosis (constriction) or an

irregular margin (due to posterior synechiae, i.e., adher-ence of the pupillary margin to the lens).

▲ Look for pallor of the macula (edema) surrounding the

classic “cherry-red spot” of a central retinal artery occlusion.

▲ Look for the swollen optic disc of acute anterior ischemic

optic neuropathy or increased intracranial pressure.

▲ Look for the cloudy vitreous and poor view of the retina

in an inflamed eye with endophthalmitis or in a diabetic person with a vitreous hemorrhage.

DIFFERENTIAL DIAGNOSIS

■ The differential diagnoses for painful red eye and loss of
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■ When possible, measure intraocular pressure (unless you

suspect severe trauma to the eye, when it should be assessed

by the ophthalmologist).

■ Ophthalmologist should perform specialized tests, includ-

ing slit-lamp exam.

■ Diagnosis and management of suspected arteritic ischemic

optic neuropathy or arteritic central retinal artery occlusion

Table 2 (continued)

 

Features Diagnosis

Localized redness, almost always painless Localized redness concealing conjunctival

vessels (may be diffuse or patchy)

Visual acuity unchanged Subconjunctival
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Table 2 (continued)

Features                          Diagnosis

Pain or deep ache

Blurred vision

Photophobia

Usually unilateral

Visual acuity—unchanged or decreased

Table 2 (continued)

 

Features                          Diagnosis

Irritation

Foreign body sensation

Dryness

Poor blinking

Redness                                    Exposure
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Table 3. Loss of Vision in a Quiet White Eye

Features                            Diagnosis

Unilateral acute loss of vision

Painless

Sometimes history of amaurosis fugax

Relative afferent pupillary defect                  Occlusion of

Table 3 (continued)

 

Features                          Diagnosis

Flashes & floaters

Curtain across vision impairing central

& peripheral vision

Visual field defect                                  Retinal
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Table 3 (continued)

Features                          Diagnosis

Subacute visual loss (days)

Usually unilateral

Impaired color vision

Pain with eye movement Table 4. Management of Painful Red Eye

Diagnosis                       Management

Conjunctivitis      Trimethoprim-polymyxin B drops or 

erythromycin ointment

But most cases of conjunctivitis are viral or

allergic & can be treated symptomatically with artificial tears

If contact lens wearer, lenses should be 

removed for at least 7 days

If purulent, consider culture to rule out

gonococcus

I   SIGNS & SYMPTOMS

 

Table 5. Treatment of Loss of Vision in a Quiet White Eye

Central or  Best treatment results are with earliest intervention

branch        Immediate referral to ophthalmology

retinal           Immediate digital massage of globe, acetazola-

artery mide 500 mg IV, timolol 0.5% drops to reduce

occlusion        pressure

Ophthalmologist to consider anterior chamber Table 5 (continued)

Exudative age- Urgent referral to ophthalmology for potential

related           laser, surgical, or drug treatment

macular

degeneration

Dry age-        Is not an emergency

related          Routine ophthalmology referral

macular

degenera-

tion
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PALPITATIONS

Kevin A. Bybee, M.D.

Stephen L. Kopecky, M.D.

presence of third heart sound (S3) gallop, bibasilar crack-les, cyanosis, impaired peripheral perfusion.

■ Call for code team response if the patient has signs or symp-

toms of a hemodynamically significant arrhythmia. ■ Place supplemental oxygen at 3-4 L by nasal cannula. ■ Establish IV access.

■ Efficiently and accurately interpret the 12-lead ECG. ■ Tachyarrhythmias >150 beats/minute and bradyarrhythmias

<50 beats/minute when associated with hypotension signify

a hemodynamically significant arrhythmia.
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■ Atrial flutter with variable conduction ■ Multifocal atrial tachycardia ■ Sinus rhythm with frequent atrial premature contractions ■ Sinus rhythm with frequent premature ventricular contrac-

tions, which will have a wide QRS

Irregular Tachycardia With Wide QRS Complex Table 2. Differential Diagnosis for Palpitations of

Nonarrhythmic Origin

Noncardiac                       Cardiac

Sepsis                               Atrial septal defect Fever                              Ventricular septal defect Anemia                        Aortic regurgitation Thyrotoxicosis                       Aortic stenosis Hypoglycemia                    Pericarditis Anxiety/postoperative pain Hyperkinetic heart syndrome

Pheochromocytoma Acute mitral regurgitation
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Table 3. Suspected Diagnosis and Tests Ordered

Suspected diagnosis                    Tests/lab

Myocardial infarction, 12-lead ECG, CK, CK-MB, troponin

arrhythmia I or T, CBC, electrolytes (magnesium,

creatinine, sTSH)

Thyrotoxicosis              sTSH, free T4, total T3

▲ Consider verapamil, 2.5-5.0 mg, if narrow QRS and no

response to adenosine.

▲ Consider lidocaine, 1.0-1.5 mg/kg IV, if wide QRS and

no response to adenosine.

■ Wide complex tachycardia of uncertain type

▲ Lidocaine, 1.0-1.5 mg/kg IV; repeat 0.5-0.75 mg/kg if

needed.

▲ Start maintenance lidocaine infusion 2-4 mg/minute if

initial response to lidocaine.

▲ Consider adenosine, 6-12 mg IV, if no response to lido-
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RASH

Rochelle R. Torgerson, M.D., Ph.D.

Lisa A. Drage, M.D.

▲ Fluid resuscitation, aseptic technique, topical or systemic

antibiotics

▲ ICU if hemodynamically unstable ■ If infectious cause

▲ Cultures, broad-spectrum antibiotic coverage ■ Blistering or urticaria/angioedema (not infectious)

▲ Systemic corticosteroids (after appropriate diagnostic cul-

tures/studies)

DIFFERENTIAL DIAGNOSIS
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Table 2. Causes of Rash

Patterned/localized

Generalized             erythema            Purpura

Dermatomyositis      Abscess & furuncle    Actinic purpura Drug eruption         Cellulitis               Disseminated intra-Lupus erythematosus Erythema migrans vascular coagulation

Photosensitive Erythema multiforme Steroid-associated Table 3. Differential Diagnosis of Rash

History and

Rash           symptoms         Diagnosis

Target lesions especi-    Herpes simplex,      Erythema multiforme

ally on palms or soles   Mycoplasma, new

drug

Lesions ranging from   Drugs—sulfa, other Stevens-Johnson

dark red macules        antibiotics, carba-    syndrome, toxic

with necrotic centers    mazepine, barbitu-    epidermal

to epidermal detach-    rates, allopurinol     necrolysis
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Table 3 (continued)

History and

Rash           symptoms         Diagnosis

Painful red plaques     Fever, URI, hemato-   Sweet syndrome

logic malignancy      (acute febrile

neutrophilic

▲ Methylprednisolone

▲ Epinephrine

■ Followed by diphenhydramine or hydroxyzine ■ Short course of prednisone ■ In less severe cases, diphenhydramine or hydroxyzine 50

mg every 4 hours may be enough

■ Discontinue or avoid any identifiable triggers ■ Epinephrine (EpiPen) education
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Table 4 (continued)

Cutaneous

finding         Associated disease    Tests to consider

Livedo reticularis     Thromboembolic     Platelet count, D-dimer

events, vasculitis,     fibrin degradation connective tissue products, peripheral  Table 4 (continued)

Cutaneous

finding         Associated disease    Tests to consider

Scaling papules,      Secondary syphilis   Rapid plasma reagin,

especially on                               VDRL

palms & soles

Sweet syndrome     Hematologic malig- CBC, skin biopsy,

(acute febrile         nancies, solid         preventive cancer

neutrophilic          tumors               screening appropriate

dermatosis)                               for patient age
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■ Measure drug levels.

■ Rash may worsen for several days despite stopping the incit-

ing agent.

■ If mild, treat symptomatically (e.g., antihistamines, topical

corticosteroids).

■ If blistering and exfoliation, administer fluids and use asep-

tic technique.

Streptococcal Toxic Shock Syndrome ■ ABCs

■ Ceftriaxone + clindamycin 900 mg every 8 hours IV ■ Aggressive supportive care ■ Surgical exploration and debridement are most important. ■ Tissue (intraoperative) cultures and sensitivities ■ IV immunoglobulin 0.5 g/kg daily 4 days may neutralize ×

circulating toxins.

Meningococcal Meningitis
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SPLENOMEGALY

T. Jared Bunch, M.D.

Thomas M. Habermann, M.D.

Table 1. Differential Diagnosis for Splenomegaly Work hypertrophy

Immune response

Bacterial infection—TB, subacute bacterial endocarditis Viral infection—cytomegalovirus, Epstein-Barr virus,

HIV, viral hepatitis

Fungal infection—histoplasmosis

Parasitic infection—toxoplasmosis, malaria Felty syndrome

Systemic lupus erythematosus
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DIFFERENTIATING THE DIFFERENTIAL History of Present Illness

■ Acute vs. chronic disease

▲ Abrupt onset of symptoms suggests a traumatic, infec-

tious, or inflammatory cause.

▲ Chronic history of constitutional complaints suggests a

neoplastic cause.

■ Exposure to a marrow-toxic medication or environmental

toxin, including heavy use of ethanol.

Physical Exam

■ Evaluate for lymphadenopathy. ■ Perform a thorough cardiac and liver exam to look for signs

of dysfunction, infection or inflammation, and portal hyper-

tension

■ Exam of the spleen should involve percussion and palpa-

tion.
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Table 2. Initial Evaluation of Splenomegaly:  CBC With

Differential and Platelet Count

Anemia

Microcytic: thalassemia, hereditary sideroblastic anemia

Macrocytic:  polychromasia (check reticulocyte count), myeloid

metaplasia, target cells (thalassemia; hemoglobins C, D, E, S; liver disease), spherocytosis

Table 2 (continued)

Thrombocytopenia

Lymphoma

Aplastic anemia

Marrow damage—chemicals, ionizing radiation, alcohol,

infection, leukemias, metastatic disease, myelofibrosis

Increased destruction of platelets—chronic lymphocytic

leukemia, lymphoma, systemic lupus erythematosus

Infection—infectious mononucleosis, cytomegalovirus, HIV,

malaria, sepsis
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Table 3. Initial Evaluation of Splenomegaly:  Peripheral

Blood Smear

Feature                         Condition

Target cells                      Thalassemia

Hemoglobins C, E, SC

Liver disease

RBC Destruction

■ Sickle cell anemia

▲ Hydration and oxygen treatment if patient is hypoxic

▲ Folic acid supplementation and transfusion for hemolyt-

ic and aplastic crises

▲ Patient may be functionally asplenic and require vacci-

nation against encapsulated organisms.

■ Hemolytic anemia

▲ CBC with peripheral smear and reticulocyte count

▲ For hereditary membrane defect, hemoglobin <8.0 g/dL,
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▲ Amyloidosis—diagnosed with clinical suspicion, fat aspi-

ration, and protein electrophoresis

▲ Gaucher disease—treatment with synthetic glucocere-

brosidase and symptomatic treatment, including blood transfusions for anemia and partial splenectomy for severe cardiopulmonary compromise or hypersplenism

■ Neoplastic
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THROMBOCYTOPENIA

Tait D. Shanafelt, M.D.

Rafael Fonseca, M.D.

Waldenström macroglobulinemia or myeloproliferative

disorders.

■ Avoid invasive procedures (central catheter at noncom-

pressible site, lumbar puncture, nasogastric tube, or surgery)

in patients with platelet counts <50      9 × 10/L until platelet

deficit is corrected.

In Patient With Possible HUS or TTP ■ Request immediate hematology consult. ■ Prepare for possible plasma exchange.
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Table 2. Destruction or Consumption of Platelets

Immune-mediated         Mechanical, consumption

Idiopathic thrombocytopenic    Disseminated intravascular

purpura                       coagulation

Heparin-induced thrombocyto- Hemolytic uremic syndrome,

penia                          thrombotic thrombocytopenic 262

Thrombocytopenia

Check Hg & WBC count

Normal Hg & WBCs                        Anemia                                  Pancytopenia

Check smear

Blasts?

Not on heparin                          On heparin        Schistocytes                     No schistocytes

Blasts on smear

Splenomegaly         No splenomegaly           Consider HIT
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History

■ Personal history or family history of bleeding disorder (i.e.,

uncontrolled bleeding with dental procedures or previous

surgical procedures)

■ Menorrhagia?

■ New medications:  thiazide, H2-blocker, quinidine, proton

pump inhibitor, valproic acid, quinine, sulfa, gold?

■ Presence of soluble fibrin monomers is the most specific lab

finding.

■ Lab findings of increased INR, increased PTT, and positive

D-dimer support the diagnosis.

■ Peripheral blood smear may or may not show schistocytes. ■ Four principle underlying causes of disseminated intravas-

cular coagulation

▲ Sepsis, infection

▲ Tissue injury:  ischemia, trauma, pancreatitis

▲ Malignancy
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▲ Type I

• Benign

• Characterized by mild decrease (20%-30%) in platelet

count caused by platelet agglutination that typically occurs within first 48 hours after heparin exposure

• Occurs in 20% of patients exposed to heparin • No important clinical sequellae of type I HIT ■ Rule out HIV in patients with risk factors. ■ Bone marrow biopsy should be performed before ITP is

diagnosed in patients older than 60 and in younger patients

if the diagnosis is unclear.

TESTS AND WORK-UP

Everyone

■ CBC with differential count (note:  automated platelet count

is inaccurate if count is <10      9 × 10/L) ■ Blood smear—critical component of work-up of thrombo-
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MANAGEMENT

General

■ Risk of bleeding or hemorrhage with surgery or trauma

increases with platelets <50-100      9 × 10/L. ■ Avoid invasive procedures until platelet count is corrected. ■ Transfusion thresholds

▲             9 Platelets <10 × 10/L—Transfuse platelets in all patients, ■ If no plasma exchange at your center, give 4 units fresh

frozen plasma, and arrange for immediate transfer. ■ Microangiopathic hemolytic anemia (i.e., schistocytes on

peripheral blood smear) and thrombocytopenia are only

requirements to initiate plasma exchange while work-up is

pursued.

■ Value of adding corticosteroids to plasma exchange is debat-

ed but usually recommended initially (IV methylprednisolone). ■ Follow daily LDH and platelet counts while patient has plas-

ma exchange.
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Splenomegaly

■ Identify the cause.

▲ Most common cause varies by population studied.

▲ For patients at risk for HIV, Mycobacterium avium com-

plex, TB, or other infection is most likely cause.

▲ In general population, chronic myelogenous leukemia,

lymphoma, polycythemia vera/myeloproliferative disor-
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TREMOR AND MOVEMENT

DISORDERS

Matthew L. Flaherty, M.D.

Andrea C. Adams, M.D.

Three Causes of Ataxia

Cerebellar Hemorrhage

■ Acute onset of ataxia (particularly gait), often with headache, ver-

tigo, vomiting, decreased mental status, variable ocular signs

(including ipsilateral cranial nerve VI palsy), nuchal rigidity ■ Excessive intracranial pressure may cause brainstem com-

pression and death.

Wernicke Encephalopathy

■ Classic triad:  gait ataxia, ophthalmoplegia, confusion
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Specific Management Points

Neuroleptic Malignant Syndrome

■ Withdraw dopamine blockers, lithium, anticholinergics. ■ Use antipyretics and cooling as necessary. ■ Monitor serum electrolytes (potassium, calcium, phosphorus),

renal function, urine output, CK levels, acid-base balance

(remember to correct arterial blood gas values for tempera-

alcoholics or poorly nourished persons because glucose alone

may precipitate Wernicke encephalopathy.

Drug Toxicity

■ Check drug levels if available—ethanol, phenytoin, carba-

mazepine, valproic acid, lithium.

■ Consult poison control or emergency department physician

for overdose management.

Drug Withdrawal
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■ Myoclonus—sudden, shocklike contractions of a muscle or

muscle group causing a focal or generalized jerk ■ Tics—rapid, stereotyped, patterned movements under partial

voluntary control

■ Tremor—involuntary, rhythmic trembling caused by alter-

nating contraction and relaxation of opposing muscle

groups Table 1. Conditions Associated With Tremor, Chorea,

Myoclonus, and Dystonia

Tremor                     Chorea

Parkinson disease                 Huntington chorea Parkinsonism                    Sydenham chorea

Drugs:  dopamine            Chorea gravidarum

antagonists                   Senile chorea

Progressive supra- Creutzfeldt-Jakob disease

nuclear palsy                 Wilson disease

Multiple system atrophy       Stroke
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Table 1 (continued)

Dystonia                       Ataxia (acute or subacute onset)

Drugs (often an acute             Cerebellar infarction or

dystonic reaction)                 hemorrhage

Dopamine antagonists        Brainstem infarction or Dopamine agonists            hemorrhage Antidepressants Hydrocephalus (including ■ Mental status change, psychiatric disturbance, hepatitis, cir-

rhosis, dysarthria may accompany or precede the movement

disorder

■ If young patient, a high level of suspicion is required.

Huntington Disease

■ Autosomal dominant inheritance ■ Psychiatric disturbance may occur before chorea.

Dystonia
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MRI of Head

■ More useful than CT for evaluating nonhemorrhagic

ischemia, demyelinating disease, disease of posterior fossa

(brainstem and cerebellum)

■ Emergent availability of MRI is less than for CT ■ Requires prolonged patient immobolization

traditional neuroleptics; low-dose atypical neuroleptics such

as quetiapine (Seroquel) are less likely to worsen rigidity or

tremor.

Drug-Induced Parkinsonism

■ Withdraw the offending drug. ■ If withdrawal is not possible, addition of anticholinergic

(benztropine, trihexyphenidyl) may reduce symptoms. ■ Anticholinergics may cause cardiac dysfunction, urinary

retention, and confusion, especially in elderly patients.
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ARTERIAL BLOOD GASES

Grace K. Dy, M.D.

Kaiser G. Lim, M.D.

the plateau phase is reached at a partial pressure of oxygen

(pO 2) of 60 mm Hg (SaO2 of 90%). ■ Practical and most important measurement in titrating oxygen

therapy:  component in determining oxygen content ■ Inability to maintain SaO 2 >90% is considered an indication

for oxygen supplementation and, in the acute setting, mechan-

ical ventilation.

■ Except in methemoglobinemia, sulfhemoglobinemia, certain

hemoglobinopathies, and carbon monoxide poisoning,

measured oxygen saturation mirrors measured PaO 2.
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■ Decreases with age as a result of shifts in ventilation-perfu-. .

sion (V/Q) ratios in the aging lung

■ Simple way to estimate age-dependent norm at room air:

PaO2 = 100 − (age/3)

Alveolar Oxygen (PAO2) Equation ■ PAO2 = FIO2 (PB − 47) − (PaCO2 × 1.2) (for FIO2 <0.60) Arterial-Alveolar O2 Ratio ■ An alternative to P(A-a)O 2 for evaluating adequacy of oxy-

gen transfer

■ With increasing FIO 2, PaO2/PAO2 varies much less than

P(A-a)O 2.

■ This is a more stable variable, remaining fairly constant with

increasing FIO 2 as long as the underlying lung condition

does not vary; hence, it is useful in the short term (hourly) and

in assessment of oxygenation.

■ Normal PaO2/PAO2 ranges from 0.74 in elderly people to
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In a Nutshell

■ In the acute setting, if the saturation is 90% on room air, ≤

order an ABG.

▲ Confirm hypoxia and rule out possible causes (Fig. 1).

▲ First, rule out acute hypercapnia (i.e., respiratory failure)

▲ Second, observe response to supplemental oxygen (V/Q

mismatch vs. shunt)

SaO2

Decreased

PaO2

Normal                Decreased

 

CO

MetHb      PaCO                  O 2 P( A-a)2 gradient


II   LABORATORY DIAGNOSIS

 

CARDIAC BIOMARKERS

R. Scott Wright, M.D.

Dariush S. Takhtehchian, M.D.

Joseph G. Murphy, M.D.

Table 1. Differential Diagnosis of Elevated Cardiac

Troponins

Acute myocardial infarction; there is a rapid rise and fall in levels

in patients with cardiac ischemia

Congestive heart failure or circulatory volume overload Pulmonary embolism

Hypertensive crisis

Infiltrative cardiomyopathies

Myocarditis or myopericarditis

Cardiac injury secondary to chemotherapy or other toxins
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reasons

▲ Release and metabolism may follow an undulating pattern

and so may be at a nadir when measured, masking diagnosis of acute MI.

▲ Should be used in combination with troponin for diagnosis

of acute MI

■ C-reactive protein
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CHEST X-RAY

Sean M. Caples, D.O.

Edward C. Rosenow III, M.D.

but be sure to include

▲ Chest wall

▲ Lung parenchyma and large airways

▲ Mediastinum

Chest Wall

■ Look for pleural thickening or calcification. ■ Costophrenic angles are normally sharp (200-400 mL of

pleural fluid is required to blunt the angles). ■ Diaphragm
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■ Know the mediastinal compartments and common abnor-

malities of each.

▲ Superior—thyroid, aortic arch aneurysm

▲ Anterior—neoplasms of various origins

▲ Middle—lymph nodes, heart, great vessels, esophagus

▲ Posterior—neurogenic tumors ■ Anteroposterior (portable) films magnify heart size and medi-

pneumonia in this lobe, the border of the right side of the

heart is lost or “silhouetted out.”

Interstitial Patterns

■ The accumulation of fluid or cells in the interstitial tissue ■ May coexist with air-space filling radiographically

Fine Reticular Pattern

■ May be acute (Kerley B lines of cardiogenic pulmonary

edema, viral pneumonia)
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aspiration (regional)

■ Emphysema with or without bullae ■ Pulmonary embolism with regional oligemia

SELECTED CLINICAL APPLICATIONS Pneumothorax

■ Spontaneous or secondary (COPD, ruptured bullae, trauma,

patient to demonstrate radiographic signs of a tension pneu-

mothorax, which include ipsilateral hemidiaphragmatic

depression and shift of the trachea and mediastinum away

from the collapsed lung.

■ Any size pneumothorax is important in a mechanically ven-

tilated patient where there is always a risk of a tension pneu-

mothorax.

Cardiovascular Findings

Normal Contours of the Mediastinum
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▲ Alveolar filling, often with a perihilar or “bat-wing” dis-

tribution

■ Note:  Kerley B lines are also seen in lymphangitic carci-

noma and, less often, in interstitial disease.

Thoracic Aortic Aneurysm or Dissection ■ May affect any part of the thoracic aorta

of ribs 3 through 8, which bypass the aortic narrowing to supply the descending aorta.

▲ Irregular contour of the upper descending aorta—

Prestenotic and poststenotic dilatation may form the “3 sign” just superior to the left main pulmonary artery

■ Associated with bicuspid aortic valve and intracerebral

aneurysms.

Pulmonary Embolism

■ Chest X-ray has very low sensitivity and specificity.
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Pleural Effusion

■ Layering of effusion confirmed by lateral decubitus film,

also confirms a subpulmonic effusion that may not blunt the

costophrenic angle

■ If in doubt, perform thoracentesis with ultrasound guidance. ■ During or after a thoracentesis, if the patient develops cough,

shortness of breath, or chest pain or becomes hypotensive, Table 1. Common Differential Diagnoses Based on

Chest X-ray Pattern

Consolidation in a nonsegmental distribution with air bronchograms

Infection—bacterial (most commonly pneumococcus), fungal Neoplasia—lymphoma, bronchoalveolar cell carcinoma Inflammatory—pulmonary infiltrates with eosinophilia

syndrome, bronchiolitis obliterans-organizing pneumonia

Trauma—contusion, irradiation pneumonitis

Segmental consolidation with mild atelectasis (usually without air

bronchogram)

Infection—bronchopneumonia (bacterial [including 
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Table 1 (continued)

Diffuse disease with predominant reticular or reticulonodular

pattern

Infection—rule out miliary TB

Inflammatory—connective tissue diseases Neoplasia—lymphangitic carcinomatosis Inhalational—silicosis

Drug effects
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COAGULATION PANEL

Karin F. Giordano, M.D.

Rajiv K. Pruthi, M.D.

• Mucous membrane bleeding, petechiae—platelet dys-

function, von Willebrand disease

• Hemarthrosis—hemophilia • Soft tissue hematomas—defect in coagulation cascade

(e.g., hemophilia or other factor deficiency)

• Immediate bleeding at time of surgery—defect in pri-

mary hemostasis

• Bleeding after initial adequate hemostasis—factor

deficiency

• Marked delay in bleeding—factor XIII deficiency

Intrinsic pathway                        Extrinsic pathway

Prekallikrein

HMWK

aPTT                                    Tissue factor         PT

XII         XIIa

VIIa         VII                                                               II   LABORA

XI        XIa                                                      Fig. 1. The coagulation

cascade.  DRVVT, dilute

Russell viper venom time;

IX        IXa VIIIa                                                         HMWK, high-molecular-DRVVT Table 1. Differential Diagnosis for Prolonged Screening

Test Result

Screening

test          Drugs        Inhibitors         Factor deficiency

aPTT     Heparin,   Factor VIII inhibi-    XII, XI, IX, VIII

warfarin,    tors are relatively      X, V, fibrinogen, DTIs*     common           liver disease, vita-

Other factor inhibi- min K deficiency,

tors are rare           DIC

Lupus anticoagulant
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▲ INR is meant only for monitoring oral anticoagulation. ■ Dilute Russell viper venom time (DRVVT)

▲ Snake venom used to measure “common” pathway

▲ Directly activates factors V and X

▲ Part of screening for lupus anticoagulant (see below) ■ Thrombin time (TT)

▲ Measures conversion of fibrinogen to fibrin; bypasses 312

Table 2. Coagulation Factors

Congenital

Factor       Abnormal tests     Acquired deficiencies      deficiencies      Increased levels         Clinical hints

I (fibrinogen)       TT                    Dysfibrinogenemia        Congenital         Inflammation      Chronic hyperfibrino-

RT (DRVVT, aPTT,   Hypofibrinogenemia      Afibrinogenemia    (acute phase      genemia may predispose 

PT in some cases)    Liver disease               (autosomal         reactant)          to thrombosis

DIC                 dominant)

II (prothrombin)   aPTT                Warfarin                  Autosomal         NA               TT is not a test of 

PT              Vitamin K deficiency      recessive                         prothrombin activity

Table 2 (continued)

Congenital

Factor        Abnormal tests     Acquired deficiencies    deficiencies      Increased levels     Clinical hints

VIII          aPTT (may be nor-    Factor inhibitor          Hemophilia A     Stress            Mild deficiency can

mal in mild cases)                             (X-linked)        Liver disease      be missed—stress/

von Willebrand   Pregnancy        exercise may trans-            II   LABORA disease           Estrogen          iently increase level

to normal (e.g., 

walking up several

▲ Presence of a factor inhibitor is suggested by lack of com-

plete correction of an abnormal aPPT, PT, or DRVVT in mixing studies.

• A decrease in activity level of a specific factor in this set-

ting suggests an inhibitor of that factor.

▲ Most common factor inhibitor is factor VIII inhibitor.

• Inhibitors of factors V, IX, X and XI are much less

common.

▲ Factor VIII inhibitors

• Alloimmune—inhibiting antibodies that develop in
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▲ Platelet aggregation studies are sensitive to any antiplatelet

agents the patient may be taking.  Remember to ask about over-the-counter analgesics!

EVALUATION OF HYPERCOAGULABLE STATES Thrombotic History

■ A thorough history is essential in guiding hypercoagulabil-316

Table 3. Hypercoagulability Testing

Thrombosis    Thrombosis       Acquired

Frequency         Assay        type           risk              abnormalities     Clinical hints

Activated      Most common       Suboptimal in-    Venous        Heterozygotes       NA             Activated protein C

protein C      genetic risk factor     crease in aPTT                     (3-7× increase)                        resistance assay is resistance/      for DVT              in response to                    Homozygotes                         not reliable if baseline factor V       20% of patients        protein C                          (80× increase)                        aPTT is increased Leiden        with idiopathic      Confirm with                                                        5% of patients with

venous thrombo-     PCR for factor                                                      activated protein C re-

Table 3 (continued)

Thrombosis     Thrombosis      Acquired

Frequency         Assay        type           risk             abnormalities Clinical hints

Antithrombin   3%-6% of patients Antithrombin      Venous          Heterozygotes     Heparin         Warfarin can

III defici-        with idiopathic      III antigen &      ? Arterial          (5× increase)     Liver disease       cause increased ency          thromboembolic    activity                          Homozygotes     DIC             level                II   LABORA

event                                                (incompatible    L-asparaginase

with life)         Nephrotic syn-

drome

318

Table 3 (continued)

Thrombosis    Thrombosis       Acquired

Frequency          Assay         type          risk               abnormalities     Clinical hints

Hyperhomo-    10%-25% of patients Homocysteine    Venous         Heterozygotes       Vitamin B12,     Treat with folate,

cysteinemia     with venous          level             Arterial           (unknown)           B6, or folate     vitamin B12, B6

thrombosis                           Atherosclerotic   Homozygotes,        deficiency      Could check 

disease          (homocystinuria     Renal failure      MTHFR gene—1

in childhood) Hypothyroidism mutation found in

Phenytoin some people with
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Protein S

■ Acts as a cofactor with protein C to inactivate factors Va and

VIIIa

Antithrombin III Deficiency

■ Antithrombin III inhibits thrombin and factors Xa, XIa, XIIa

and kallikrein.

Lupus Anticoagulant

■ Initial tests to suggest lupus anticoagulant—aPTT and

DRVVT, which do not correct with mixing. ■ Further testing (Fig. 2)

▲ DRVVT corrects with addition of phospholipid.

▲ Platelet neutralization procedure—aPTT decreases by at

least 4 seconds with addition of platelets (source of phos-pholipid membranes).

■ Other tests (not routinely performed at Mayo Clinic)—dilute

PT, kaolin clotting time, dilute tissue thromboplastin inhi-

aPTT and DRVVT

Abnormal

Thrombin time

II   LABORA

Normal               Abnormal

Mixing studies                                        Reptilase time
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HEPATITIS SEROLOGY

William Sanchez, M.D.

J. Eileen Hay, M.B.Ch.B.

Table 1. Interpretation of Hepatitis Serologic Tests

Disease state          Test results            Comments

Acute hepatitis A     (+) Anti-HAV IgM Past exposure to      (+) Anti-HAV IgG    Anti-HAV IgG confers

hepatitis A                                  immunity

Acute hepatitis B     (+) HBsAg          (+) HBeAg or (+) HBV-

(+) Anti-HBcAg DNA indicates high

(IgM)              infectivity

Chronic hepatitis B   (+) HBsAg

(high infectivity)    (+) Anti-HBcAg
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▲ Markers include HBsAg (surface antigen), anti-HBsAg

▲ HBcAg (core antigen), anti-HBcAg (total and IgM frac-

tion)

▲ HBeAg (“e” antigen, which indicates active viral repli-

cation), anti-HBeAg

▲ HBV-DNA (also correlates with active viral replication) ■ Hepatitis C
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INTERPRETATION OF THE

ELECTROCARDIOGRAM

Nina Wokhlu, M.D.

Clarence Shub, M.D.


R

VAT VAT

 

ST segment

PR segment

T

P                                     P

U

J
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■ U wave—positive deflection occasionally present after the T

wave and before the P wave

▲ May be indicative of hypokalemia

ECG Determinations

■ Three main tasks


APC

■ Ectopic atrial contraction with a typical P-QRS-T morphol-

ogy which occurs before the next anticipated sinus beat ■ There is often a compensatory pause after the APC before the

next normal beat.

■ An APC may also be nonconducted (isolated premature P

wave without a subsequent QRS).

Junctional Premature Contraction ■ Ectopic contraction originating in AV node with a narrow


II   LABORATORY DIAGNOSIS

 

Association (or Dissociation) Between the P wave and QRS Complex

■ Determine if the P wave is before or after or bears no rela-

tion to the QRS complex.

■ If every P wave is not followed by a QRS complex, second-

or third-degree heart block (or atrial flutter) may be present.
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–120             –60

 

aVR –150                                            − –30 aVL Normal axis:  +90° to 30°

Left axis deviation:  −90° to −30°

±180                        0 I      Right axis deviation:  +90° to 180°
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▲ Complete bundle branch block results in a QRS complex

≥0.12 second in duration.

▲ Incomplete bundle branch block pattern (or intraventric-

ular conduction delay) results in an intermediate QRS duration of 0.1-0.12 second.

■ Bundle branch block morphology in various leads is out-

lined in Table 1.
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I                   II                  III                aVR              aVL              aVF

 

V1         V2         V3         V4         V5         V6

I                      II                    III                  aVR               aVL               aVF

 

II   LABORA

■ LBBB

▲ May be persistent or rate-related

▲ May be present only at faster heart rates (e.g., with

exercise)

▲ May resolve as the heart rate returns to normal ■ “Hemiblock” denotes a fascicular conduction delay usually

with a near-normal QRS duration.

Left Anterior-Superior Fascicular Block (LAFB) Criteria ■ ECG features (Fig. 5)

I                       II                     III                   aVR                aVL                aVF

Fig. 5. ECG features of left anter-ior fascicular block.  (From Huszar

RJ.  Pocket guide to basic dys-

rhythmias:  interpretation and

management.  3rd ed.  St. Louis: II   LABORA

Mosby; 2002.  Used with permis-

sion.)

Table 2. ECG Findings in Bifascicular Block

ECG finding        RBBB + LAFB       RBBB + LPFB

QRS axis             −60° to −120°          ≥ +120° Leads I, aVL           QR                   RS Leads II, III, aVF       RS                      QR Leads V1, V2           rSR'                   rSR' LAFB, left anterior-superior fascicular block; LPFB, left posterior fascicular

block; RBBB, right bundle branch block.

Modified from Hoekstra JW.  Handbook of cardiovascular emergencies.  2nd ed.

Philadelphia:  Lippincott Williams & Wilkins; 2001.  Used with permission.
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V1                V6

 

Normal ■ It is related to excess motion of the heart within the pericar-

dial sac, sometimes referred to as “swinging heart.” ■ The height of every other QRS complex alternately increas-

es then decreases, often accompanied by low-voltage QRS

complexes.

▲ Low QRS voltage is defined as <5 mm in the limb leads

and <10 mm in the precordial leads.

CARDIAC INJURY

Ischemia
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■ Dynamic, transient ST-segment depression generally repre-

sents acute cardiac ischemia.

■ Always request a previous ECG for comparison.

Acute ST Elevation Myocardial Infarction ■ ECG criterion—ST-segment elevation 1-2 mm in two con-≥

tiguous leads
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a

I        II       III     aVR aVL   aVF    V 1    V2    V3    V4    V5    V6

Septal infarct

 

Localized anterior infarct II   LABORA

Lateral infarct

■ Inferior

▲ ST-segment elevation in leads II, III, and aVF, with recip-

rocal ST-segment depression in leads I and aVL

▲ Location:  right coronary artery and its posterior left ven-

tricular branches or the left circumflex artery

■ Lateral

▲ Leads I, aVL, and/or V5-V6 ST-segment elevation; recip-

rocal ST-segment depression in leads II, III, and aVF

▲ V5-V6 ST-segment elevation may be combined with an

inferior infarct on ECG and is referred to as an “infero-

Fig. 11. Acute myocardial infarction with left bundle

branch block.  This patient

I meets all three criteria:  con- aVR  V  1  V  4

cordant ST-segment eleva-

tion (lead II), ST-segment

depression in leads V , V II   LABORA  1  2  ,

or V3 (leads V2 and V3), and discordant ST-segment ele-

vation (leads III and aVF).

■ Brugada syndrome—a pattern of ST-segment elevation in

leads V1, V2, and V3 with coexisting RBBB

▲ This pattern can be a marker for sudden death (Fig. 12). ■ ST-segment elevation is transient with coronary spasm,

myocarditis, and pericarditis.

■ Persistent ST-segment elevation >1 month after infarction

may signal the possibility of ventricular aneurysm. ■ Pericarditis

▲ Diffuse concave upward ST-segment elevation associated

with PR segment depression (Fig. 13)
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I                                              aVR

 

II                                                       aVL
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I                                            aVR                                                V                                                  V 1 4

 

II                                     aVL                                          V                                            V 25

ECG lead II            ECG lead V 1

 

 

P mitrale II   LABORA

▲ Caused by a block in conduction between the SA node

and the atria, resulting in the omission of a complete P-QRS-T complex (Fig. 15)

▲ A long pause occurs that is a multiple of the PP interval of

the predominant rhythm.

■ SA node (Wenckebach)

▲ A cyclical decrease in the PP interval until a P wave is

omitted

▲ PR interval is constant. ■ Sinus arrest
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Fig. 15. Sinoatrial node exit block.  Note that the period of exit block is a multiple (twice) of the previous PP interval.  (From

Huszar RJ.  Basic dysrhythmias:  interpretation & management.  3rd ed.  St. Louis:  Mosby; 2002.  Used with permission.)

Chagas disease, digitalis toxicity, infiltrative disease (e.g., amyloidosis), infective endocarditis, and other, miscella-neous rare diseases.

DISTURBANCES OF RATE

■ Tachy-brady syndrome

▲ A form of “sick sinus syndrome” or sinus node dysfunc-

tion (Fig. 21)

▲ Definition—periods of alternating tachycardia and brady-

cardia.
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Fig. 17. First-degree atrioventricular block.  (From Nolan J, Greenwood J, Mackintosh A.  Cardiac emer-gencies:  a pocket guide.  Oxford:  Butterworth-Heinemann; 1998.  Used with permission.)
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Fig. 19. Mobitz II atrioventricular block.  (From Nolan J, Greenwood J, Mackintosh A.  Cardiac emergencies:  a pocket guide.  Oxford:

Butterworth-Heinemann; 1998.  Used with permission.)
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Fig. 21. Sick sinus syndrome.  (From Scheinman M.  Arrhythmias.  In:  Braunwald E, editor.  Essential atlas of heart diseases.

Philadelphia:  Current Medicine, Inc.; 1997. p. 6.1-6.36.  Used with permission.)
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Fig. 23. Junctional rhythm.  (From Huszar RJ.  Basic dysrhythmias:  interpretation & management.  3rd ed.  St. Louis:  Mosby;
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▲ The sawtooth pattern of P waves in classic atrial flutter

is seen best in leads II, III, and aVF.

▲ AV conduction delays often 2:1, 3:1, 4:1, or variable con-

duction delay (Fig. 27)

■ Atrial fibrillation

▲ Completely irregular atrial activity resulting in no dis-

cernable or consistent P waves, with resultant irregular ventricular activity (Fig. 28)

▲ If the ventricular rate is ≥100 beats/minute, it is said to

be “atrial fibrillation with rapid ventricular response.”
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Fig. 26. Accelerated idioventricular rhythm.  (From Nolan J, Greenwood J, Mackintosh A.  Cardiac emergencies:  a pocket

guide.  Oxford:  Butterworth-Heinemann; 1998.  Used with permission.) 
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Fig. 28. Atrial fibrillation.  (From Nolan J, Greenwood J, Mackintosh A.  Cardiac emergencies:  a pocket guide.  Oxford:

Butterworth-Heinemann; 1998.  Used with permission.) 
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Fig. 30. Multifocal atrial tachycardia.  Varying P-wave morphologies are present with varying RR interval.  (From Xie B, Thakur

RK, Shah CP, Hoon VK.  Clinical differentiation of narrow QRS complex tachycardias.  Emerg Med Clin North Am.  1998;16:295-

330.  Used with permission.) 
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Fig. 32. Sustained monomorphic ventricular tachycardia.  (From Nolan J, Greenwood J, Mackintosh A.  Cardiac emergencies:

a pocket guide.  Oxford:  Butterworth-Heinemann; 1998.  Used with permission.)
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■ Tachyarrhythmias with a wide QRS represent ventricular

tachycardia or supraventricular tachycardia with aberrancy

or previous bundle branch block (Table 3) ■ Factors favoring ventricular tachycardia include

▲ QRS duration >0.12 millisecond

▲ The likelihood improves further if the QRS duration >0.14

millisecond and RBBB morphology or QRS >0.16 mil-

▲ Left axis deviation, QRS morphology similar to previous

PVCs, capture and fusion beats.

■ Ventricular tachycardia characteristically may demonstrate fusion

or capture beats, especially at relatively slow rates (Fig. 34).

▲ A fusion beat results from merging simultaneous supraven-

tricular and ventricular impulses, producing a QRS com-plex of intermediate morphology compared with the
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Fig. 35. Ventricular fibrillation.  Note the chaotic ventricular activity.  (From Nolan J, Greenwood J, Mackintosh A.  Cardiac emergencies:  a pocket guide.  Oxford:  Butterworth-Heinemann; 1998.  Used with permission.)
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Electrolyte- and Medication-Induced Arrhythmias ■ Hyperkalemia

▲ Tall, narrow peaked T waves particularly prominent in

the precordial leads   P waves disappear   QRS com-→ → plexes widen resembling a sine wave ( progressive  →

increase in serum potassium) (Fig. 38)

■ Hypokalemia
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V         V        V 3 45
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Fig. 40. Prolonged QT interval.  Corrected QT interval was 0.5 second.  (Modified from O’Keefe JH Jr, Hammill SC, Freed MS, Pogwizd SM.  The complete guide to ECGs.  2nd ed.  Royal Oak [MI]:  Physicians’
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LIVER FUNCTION TESTS

Augustine S. Lee, M.D.

Jason Persoff, M.D.

Stephen M. Lange, M.D.

Table 1. Normal Values for Liver Function Tests

Test                       Normal value

Marker of hepatocellular

injury

AST*              12-31 U/L ALT †              Male, 10-45 U/L   Female, 9-29 U/L

Markers of cholestasis

Bilirubin

Total                  0.1-1.1 mg/dL Direct (conjugated)   0-0.3 mg/dL (20%-50% of total 
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Table 2. Indications for Liver Function Tests

Drug effects &

Nonhepatobiliary       monitoring

Clinical indications          indications          for toxicity*

Jaundice (total           Pancreatitis             Examples

bilirubin                Heart failure               HMG-CoA >2.5 mg/dL)          Constrictive              reductase 376

Table 3. Operating Characteristics for Identifying Specific Disease States

Disease                   Test                                       Characteristics

Sensitivity, %            +LHR                 Specificity, %      −LHR

Obstructive jaundice       Direct bilirubin >50% of        95                    1.4                       32               0.16

total bilirubin

ALP >3 × normal            85                 2.4                    65             0.23

Sensitivity, %                 Specificity, %                LHR

Acute viral hepatitis        AST, U/L
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Table 4. Abnormal Liver Function Tests

Values

Test          Increased                  Decreased

AST     Hepatocellular necrosis     Azotemia

(very high levels)           Chronic renal dialysis

Acute viral hepatitis          Pyridoxal phosphate Table 4 (continued)

Values

Test           Increased                  Decreased

ALT     Tends to parallel AST,      Genitourinary tract 

but lower in alcoholic       infections liver disease                 Malnutrition

Obesity                    Pyridoxal phosphate Severe preeclampsia         deficiency states Rapid progressive acute Alcoholic liver disease
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Table 4 (continued)

Values

Test          Increased                  Decreased

ALP (continued)

Liver

Biliary obstruction of

Table 4 (continued)

Values

Test           Increased                  Decreased

GGT*    Alcohol                Hypothyroidism

Alcoholic hepatitis

Biliary obstruction

Acute pancreatitis

Liver metastasis

Nonhepatic neoplasms
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Table 4 (continued)

Values

Test          Increased                  Decreased

PT      Factor deficiency or defect   Ovarian hyperfunction

I (fibrinogen), II          Regional enteritis or

(prothrombin), V,        ileitis ■ An increased AST:ALT ratio >2 is more suggestive of alco-

hol-induced liver disease (this stems from an alcohol-induced

pyridoxal phosphate deficiency).  AST does not usually

exceed 250 U/L when related to alcoholic hepatitis. ■ However, the AST:ALT ratio also increases (i.e., >1) with

increasing degrees of hepatic fibrosis and cirrhosis. ■ An AST:ALT ratio <1 is more suggestive of viral hepatitis in

an acutely jaundiced patient, whereas in an asymptomatic

patient, it likely is a reflection of nonalcoholic steatohepatitis. ■ Extreme increases in aminotransferase levels (Table 3) are

Table 5. Additional Tests to Consider

Tests                          Possible clinical features                        Suggested diagnosis

Viral hepatitis serologies          Acute febrile illness, predisposing risk          Viral hepatitis

factors (IV drug abuse, travel), 

asymptomatic, vasculitis

Transferrin saturation             Family history, diabetes, skin pigmentation,    Hemochromatosis                                 II   LABORA Iron saturation/TIBC              cardiomyopathy, hypogonadism, pseudo-HFE gene mutation             gout & chondrocalcinosis, hypothyroidism,

liver disease
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Table 5 (continued)

Tests                          Possible clinical features                        Suggested diagnosis

α1-Antitrypsin                  (As above)                                  α1-Antitrypsin deficiency

Phenotype

Serum levels

Antiendomysial & antigliadin    Diarrhea, weight loss, anemia, osteomalacia,   Celiac sprue

antibodies                       ataxia, depression, epilepsy, arthritis, 

dermatitis herpetiformis, autoimmune

disorders

Table 5 (continued)

Tests                          Possible clinical features                        Suggested diagnosis

Antinuclear antibodies &        (As above)                                   Autoimmune hepatitis

anti-smooth muscle

antibodies

Toxicology screen               Critically ill patients, history of depression,    Important in acute liver failure                      II   LABORA

history of drug or alcohol abuse                   Acetaminophen, alcohol, coingestions

Imaging                      (As per specific diagnoses)                   Steatosis, masses, hepatic/portal vein

Ultrasound, CT, MRI                                                    thrombosis, cholelithiasis & related

386

AST elevated

 

ALT elevated                                                 Pursue nonhepatobiliary No

causes of AST elevation

Yes

Fig. 1. Increased AST level in a

ALP elevated

 

Fig. 2. Increased alkaline

phosphatase (ALP) level in II   LABORA

a well patient.  AMA,

GGT or liver antimitochondrial antibody;  No  Nonhepatic causes

fraction elevated ERCP, endoscopic retro-

Yes grade cholangiopancre-
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PULMONARY ARTERY CATHETER

Kirby D. Slifer, D.O.

William F. Dunn, M.D.

390

 

Proximal

(right atrial) Fig. 1. The quadruple-lumen pulmonary

opening artery catheter.  (From Darovic GO.

Pulmonary artery pressure monitoring.

In:  Darovic GO, Franklin CM, editors.

20                RA                           RV

 

10
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0

mm Hg                                                                                                                                            20                PA                          PCWP


INDICATIONS

■ Insert PAC only if the answer to both questions below is “yes.”

▲ Will the information obtained likely change current

management?

▲ Is expertise available for optimal placement, data collec-

tion, and maintenance of the catheter?

Accepted Diagnostic and Therapeutic Indications ■ Shock

▲ Diagnosis
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General “Dos” and “Don’ts”

“Dos”

■ Always have at least one more person in the room. ■ Continuously assess the patient for signs of distress. ■ Inflate the balloon to the manufacturer’s recommended vol-

ume (know this ahead of time!).

■ Advance the catheter with the balloon inflated.

■ Do not forcefully pull on a catheter that does not withdraw

easily.

■ Do not use fluids to inflate the balloon. ■ Do not manipulate the catheter frequently (increases risk of

infection).

■ Do not exceed the recommended inflation volume. ■ Do not keep the catheter in place for prolonged periods.

Waveforms

■ The typical waveforms obtained during passage of the PAC

16    Pulmonary artery pressure

 

Pulmonary artery occlusion pressure II   LABORA

 8

mm Hg

■ Various anatomic, physiologic, and extrinsic conditions can

affect the accuracy of data:

▲ Severe mitral regurgitation

▲ Severe tricuspid regurgitation

▲ Mitral stenosis/left atrial myxoma

▲ Left ventricular dysfunction (PAOP is a reflection of left

ventricular end-diastolic volume [preload]).  A noncom-pliant ventricle will affect the accuracy of data obtained (e.g., ventricular hypertrophy, myocardial ischemia).

▲ Catheter “whip” (e.g., hyperdynamic circulation, excessive
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Unable to Obtain PAOP Measurement ■ Retrograde movement of the catheter tip into the pulmonary

artery:  Inflate the balloon and reposition the catheter tip

into the wedge position.

■ Balloon rupture (see COMPLICATIONS)

Pulmonary Artery Waveform is Damped Table 2. Normal Hemodynamic Variables

Variable                    Unit            Range

Right atrium (CVP)                mm Hg              0-8 Right ventricle                       mm Hg              25/0-6 Pulmonary artery                  mm Hg          15-30/6-12* Mean pulmonary artery pressure     mm Hg              9-16 MAP                  mm Hg        70-105 PAOP                     mm Hg          6-12 CI                                      2 L/min per m       2.8-4.2 SVRI                                -5 dyne . sec . cm    1,600-2,400

Table 3. Hemodynamic Variables of Common Clinical Scenarios*

Pulmonary               Cardiac     SVR     PVR

R atrium,    R ventricle,        artery,        PAOP,       index,      dynes/    dynes/

mm Hg                                       2          -5          -5 mm Hg mm Hg mm Hg L/min/m s/cm s/cm

Hypovolemic shock            0-2        15-20/0-2        15-20/2-6        2-6         <2.0       >1,500     ≤250

Cardiogenic shock               6          45-0/6-8        45-50/30-35      30-35        <2.0        >1,500     ≤250        II   LABORA

Distributive shock

Early                       0-2        20-25/0-2        20-25/0-6        0-6         ≥2.5        <1,500     <250 Late                       0-4         25/4-10          25/4-10        4-10         <2.0        >1,500     >250

▲ Increased risk—hypovolemia with low filling pressures

or development of highly negative intrathoracic pressures during inspiration.

▲ If suspected, place patient left side down.  Small amounts

of air are tolerated if confined to the pulmonary circulation, but severe respiratory distress can occur.

■ Catheter knotting—more apt to occur in the presence of a

dilated right ventricle.

▲ Interventional radiology and surgery are options for

deknotting.
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■ Infection

▲ Risk increases after 72-96 hours.

▲ There is poor correlation between blood cultures and

catheter infection.

▲ If suspected, remove the catheter.

▲ If another catheter is needed, obtain a new site (do not

exchange the catheter over a guidewire).

■ Aspirate the introducer and the attached sideport to confirm

intravascular placement, then flush. ■ Secure in place with sutures. ■ Prepare the PAC.

■ Wipe the external surface with gauze soaked in sterile saline,

and flush the proximal and distal catheter lumens to remove

air that may gain access to the circulation. ■ Check balloon integrity by submerging the catheter tip in

sterile water, inflating the balloon, and checking for air leaks. ■ Deflate the balloon and insert the PAC through the sterile
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PULMONARY FUNCTION TESTS

David Allan Cook, M.D.

Paul D. Scanlon, M.D.

• Improvement of 12% and 200 mL indicate significant

reversibility.

▲ DLCO (diffusing capacity of carbon monoxide)

• It measures how much carbon monoxide is absorbed

in a single breath.

• Result depends on alveolar membrane, blood flow, and

hemoglobin.

• Lower limit for adults (>20 years old):  male = pre-

dicted   8; female = predicted 6.5 (about 75%-80%) − − 

▲ Lung volumes
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▲ Screening asymptomatic smoker (15%-25% will have

abnormal results)

▲ Initial evaluation of most pulmonary symptoms (along

with chest X-ray)

▲ Logistic issues (patient unable to travel for complete

exam)

▲ Often adequate for monitoring disease Lung Volumes

■ Indications

▲ Low FVC

▲ Interstitial/restrictive lung disease

▲ Neuromuscular weakness

▲ Obesity

Inspiratory Loops

■ Indication

▲ Suspicion of upper airway obstruction


II   LABORATORY DIAGNOSIS

 

■ Examine TLC (or FVC if TLC is not available).

▲ Low = restrictive disease (parenchyma, chest wall, or neu-

romuscular)

• Curve = small; “witch’s hat” • Next step, check TLC if not already done. • If TLC is low, check DLCO.

– Low DLCO = parenchymal lung disease (e.g., inter-

– Decreased lung volume (pneumonectomy)

• Quantitation

– 65%-normal = mild (recall that “normal” range

varies)

– 50%-65% = moderate – <50% = severe

▲ High (spirometry usually normal)

• Obesity

• Asthma
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■ Consider ventilation-perfusion scan or contrast chest CT

(acute or chronic pulmonary embolism) ■ Echocardiography (evaluate for pulmonary hypertension)

Neuromuscular Weakness

■ Careful physical exam

■ CBC, electrolytes (potassium, calcium, magnesium, phos-
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THYROID FUNCTION TESTS

Lisa S. Chow, M.D.

Rebecca S. Bahn, M.D.

Table 1. Normal Values (Mayo Clinic Laboratory) 

for Thyroid Function Tests

Test             Comment            Normal value

TSH       Test of choice          0.3-5.0 mIU/L Total T4       Direct measurement of    5.0-12.5 μg/dL

bound & free T4

Free T4       Measurement of func-    0.7-2.0 ng/dL

tional (free) T4

Total T3       Used only in hyperthy-   80-180 ng/dL

roidism evaluation

Table 2. II   LABORA  Indications for Thyroid Function Tests and the Corresponding Sensitivity and Specificity

 

Sensitivity, %                          Specificity, %

Indication               Test     Hyperthyroid      Hypothyroid       Hyperthyroid       Hypothyroid 414

TSH

High                            Normal                                      Low               Suppressed

(0.1-0.3 mIU/L)            (<0.1 mIU/L)

Free T4                Needs further work-up (imaging

 & other pituitary tests) if CNS

 disease in differential diagnosis                                Free T4

Low       Normal       High

Low                                 High

Subclinical hypothyroidism

Insufficient T4 replacement

Normal
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CAVEAT

■ Because of their many comorbid conditions, hospitalized

patients often have thyroid function test abnormalities for

reasons other than thyroid disease.

■ If the diagnosis of thyroid disease is unclear, it is critical to

repeat thyroid function tests after hospital discharge.
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ACID-BASE DISORDERS

Javier D. Finkielman, M.D.

Robert C. Albright, Jr., D.O.

■ High [HCO 3 −] → metabolic ■ Normal compensation    high P CO →2

Expected Range of Compensation ■ PCO 2 = 40 + 0.6 × Δ [HCO3 −] ■ PCO 2 = 0.9 × [HCO3 −] + 9

Respiratory Acidosis

■ pH <7.37    acidosis →

■ High PCO2 → respiratory
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or the yellow areas in Figure 1, a mixed acid-base disorder

is present.

■ For example, in metabolic acidosis the primary disturbance

is bicarbonate lost and the compensatory response is increased

ventilation, which reduces the P CO .  If the P     is lower 2 CO 2

than expected based on the compensatory mechanism, res-

piratory alkalosis is present.  If the PCO2 is higher than

420

 

Table 1. Summary of Simple and Mixed Acid-Base Disorders

Disorder             Initial change          Compensation          Degree of compensation        Second disorder

Metabolic acidosis         HCO3− decrease          PCO2 decrease           Lower                       Respiratory alkalosis

Higher Respiratory acidosis

Metabolic alkalosis         HCO3− increase          PCO2 increase            Lower                        Respiratory alkalosis
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■ In anion gap metabolic acidosis, it is helpful to compare the

“ [HCO3 Δ −]” with the “Δ anion gap.”  The illustrated con-

cept of the  anion gap reflects any increase in the anion  Δ

gap above normal should lead to ~1:1 titration of 1 mEq of

bicarbonate.

▲ For example, an anion gap of 20 reflects an “excess anion

gap” of 8 (20  12 = 8).  Therefore, the expected decrease  −

Table 2. Causes of Metabolic Acidosis With Increased

Anion Gap

Endogenous

Ketoacidosis

Diabetes mellitus

Starvation

Alcohol-induced

Lactic acidosis

Hypoxic (type A)

Nonhypoxic (type B)
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■ Treatment consists of restoration of tissue perfusion and

oxygenation.

Intoxications

■ Methanol and ethylene glycol are metabolized to glycolate

or formate.

■ An indication of increased alcohol levels is an increase in

▲ Urinary anion gap is positive in renal tubular acidosis

(RTA).

Management

Nonrenal

■ Diarrhea is the most common cause of hyperchloremic meta-

bolic acidosis.  If renal function is normal, therapy should

focus on resolving excessive enteric bicarbonate loss and

administering physiologic saline.

■ Urinary diversion–related disorders may require thiazide
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Renal

■ Proximal RTA (type 2) occurs because the proximal tubule

fails to reclaim bicarbonate appropriately.

▲ It occurs in isolation or as part of Fanconi syndrome

(aminoaciduria, phosphaturia, uricosuria, glycosuria, and bicarbonaturia).

▲ Proximal RTA is unusual and occurs most commonly as ■ Three major causes of metabolic alkalosis:  volume contraction,

mineralocorticoid excess, and alkali administration (Table 4)

Management

■ For patients with metabolic alkalosis, the history and phys-

ical exam should focus on eating habits, drug use, and vol-

ume status.

■ A low urinary chloride (<20 mEq/L) suggests volume con-

traction.

▲ For volume contraction, therapy focuses on repairing any
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■ Respiratory acidosis appears to be caused by a primary

increase in blood PCO2.

■ Causes are listed in Table 5.

Management

■ The problem for most patients with respiratory acidosis is not

acidosis but hypoxia of respiratory failure.

sedation, or uncontrolled oxygen therapy) superim-poses the chronic hypercapnia, producing more reten-tion of carbon dioxide and more acidosis.

• Management depends on severity of the acute process

and baseline situation of the patient.

• Management usually includes antibiotics, bron-

chodilators, aspiration of secretions, and, if due to exces-sive sedation, naloxone or flumazenil could be helpful.

• The minimum amount of oxygen to keep the PO2 about

60 mm Hg should be applied and mechanical ventila-
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Table 6. Causes of Respiratory Alkalosis Hypoxia

Pulmonary receptor stimulation—pneumonia, pulmonary embolism,

asthma, pulmonary edema, restrictive disorders

Psychogenic

Drugs—theophylline, salicylates, progesterone Central nervous system—Cheyne-Stokes breathing, stroke,
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ACUTE CORONARY SYNDROMES

Guilherme H. M. Oliveira, M.D.

Arjun Deb, M.D.

R. Scott Wright, M.D.

Joseph G. Murphy, M.D.

▲ ECG changes consistent with injury or necrosis

▲ Increased levels of cardiac enzymes ■ Subdivisions

▲ NSTEMI—characterized by an increase in troponin I or T in

the clinical setting of acute coronary syndrome and/or ST-segment depression >1 mm in two or more contiguous leads

▲ STEMI—characterized by ST-segment elevation >1 mm

in two or more contiguous leads or left bundle branch block (LBBB) not known to be old

■ Unstable angina cannot be distinguished from NSTEMI at
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▲ Apical systolic murmur of transient mitral regurgitation

▲ Pulmonary rales indicative of pulmonary edema ■ The likelihood of coronary artery disease in patients with

symptoms suggesting unstable angina is outlined in Table 1

and the short-term risk of death or nonfatal myocardial infarc-

tion in Table 2.

■ Aim of the initial history and physical examination should be 434

Table 1. Likelihood of Coronary Artery Disease (CAD) in Patients With Symptoms Suggestive of Unstable Angina

High likelihood (0.85-0.99)               Intermediate likelihood (0.15-0.84)             Low likelihood (0.01-0.14)

Any of the following features:                 Absence of high-likelihood features & any   Absence of high- & intermediate-likeli-

History of previous MI, sudden death,       of the following:                             hood features & any of the following:

CABG, or known CAD                  Definite angina in men <60 or women       Probably not angina

Definite angina in men >60 or women          <70 years                                 One risk factor other than diabetes

>70 years                                  Probable angina in men >60 or women       T-wave inversion or flattening <1 mm

Transient hemodynamic or ECG               >70 years                                 in leads with dominant R waves

changes with pain                           Chest pain probably not angina in             Normal ECG

Table 2. Short-Term Risk of Death or Nonfatal Myocardial Infarction in Patients With Unstable Angina

High risk                              Intermediate risk                       Low risk

At least 1 of the following has to be            Absence of any high-risk features &          Absence of any high- or 

present:                                        any of the following:                          intermediate-risk feature

Prolonged (>20 minute) ongoing              Prolonged angina at rest >20 minutes,   Increased angina, frequency,

chest pain                                     now resolved in a person with           severity, duration

Pulmonary edema                          moderate/high likelihood of CAD      Angina provoked at lower Angina with S 3 or new/worsening rales        Rest angina >20 minutes or resolved      threshold Angina with hypotension                      with rest or nitroglycerin               New-onset angina with onset Laboratory Findings

■ Elevation of CK, CK-MB, and troponin

▲ Myocardial necrosis—Whether this is acute coronary syn-

drome will depend on clinical setting.

▲ Other possibilities include

• Myocarditis—septic, viral, inflammatory, paraneoplastic • Trauma

• Systemic inflammatory response syndrome • Catastrophic pulmonary embolism

■ Increase in CK and CK-MB with normal levels of troponins
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■ Patients <75 years with STEMI and shock should be trans-

ported to hospital with percutaneous coronary intervention

(PCI) capability, with door-to-door transfer time <30 minutes

(same for patients with congestive heart failure).

MANAGEMENT OF ACUTE CORONARY SYNDROMES Immediate Assessment and Treatment

β-Blockers

■ All patients with an acute coronary syndrome should receive

β-blockers.

▲ Metoprolol, 5 mg IV at 5- to 10-minute intervals, fol-

lowed by oral metoprolol 25-50 mg every 6-12 hours. Titrate the dose to desired heart rate and blood pressure.

■ If there is absolute contraindication, use diltiazem or

verapamil.

■ The goal is to relieve cardiac ischemia and decrease the rest-

ing heart rate to 50-60 beats/minute and a mean arterial pres-
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Glycoprotein IIb/IIIa Receptor Inhibitors ■ They inhibit cross linking of platelets and prevent platelet

aggregation and thrombus formation. ■ In patients with unstable angina and NSTEMI, eptifibatide

added to heparin and aspirin reduced the absolute risk of

death and nonfatal myocardial infarction at 30 days by 5%,

when compared with heparin and aspirin.

Statins

■ HMG-CoA reductase inhibitors have benefits other than

lipid-lowering effects in patients with an acute coronary

syndrome.

■ PROVE-IT trial showed that lowering low-density

lipoprotein cholesterol to mean of 65 mg/dL in hospital-

ized patients with high-risk coronary syndromes pro-

duced a 16% relative risk reduction in combined end

point of death from any cause, myocardial infarction,

recurrent unstable angina, or revascularization at 2 years.
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Oxygen

■ All patients with a suspected acute coronary syndrome should

receive oxygen, especially if they have respiratory distress or

hypoxemia.

■ Oxygen saturation should be kept >90%. ■ Oxygen, 2-4 L, to keep arterial oxygen saturation >90%

▲ Door-to-percutaneous transluminal coronary angioplasty

(PTCA) time <90 minutes for primary PCI

■ Goal of management—immediate reperfusion of the infarct-

related artery with reestablishment of TIMI grade 3 flow ■ TIMI flow grades—TIMI 0 = complete occlusion of infarct-

related artery, TIMI 1 = flow into but not through the

obstructive thrombus, TIMI 2 = reperfusion of infarct-related

artery with slow flow, TIMI 3 = normal brisk flow. ■ Initial emergency department management

▲ Aspirin:  patient chews 162 or 325 mg
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■ Reperfusion therapy

▲ Fibrinolysis if no PCI within 90 minutes available, door-

to-needle <30 minutes

▲ Fibrinolysis if true posterior myocardial infarction

▲ Absolute contraindications to fibrinolysis

• Any previous intracranial hemorrhage • Any cerebral aneurysm, arteriovenous malformation, ■ Alteplase (recombinant tPA), IV bolus of 15 mg, followed by

0.75-mg/kg (up to 50 mg) IV infusion over 30 minutes, then

0.25-mg/kg (up to 35 mg) IV infusion over 60 minutes, with

a total maximal dose of 100 mg over 90 minutes. ■ The risk of serious intracranial bleeding is about 0.7% for

patients receiving tPA, with a mortality rate >50% if bleed-

ing occurs and higher among patients >75 years.

PCI

■ Addressing nonculprit lesions in primary PCI is a class III
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Coronary Artery Bypass Surgery ■ Emergency bypass surgery is indicated for left main coronary

artery disease or severe three-vessel disease not amenable

to percutaneous revascularization.

■ Diabetic patients with three-vessel disease appear to have

better survival if they undergo surgical bypass. ■ For those in whom the left coronary anterior artery is not

infarction significantly decreased 30-day mortality (RRR

= 7%).

■ Most of this benefit was observed in the first 7 days after

myocardial infarction and in high-risk groups such as Killip

classes II and III and anterior wall myocardial infarction. ■ Angiotensin-converting enzyme inhibitors should be started

at the lowest possible dose and titrated up as tolerated. ■ Angiotensin-converting enzyme inhibitor in first 24 hours

for

▲ Anterior myocardial infarction

Chest pain suggestive

 of coronary ischemia

12-lead ECG

ST-segment elevation        ECG with ST-segment                 Normal/non-

or new LBBB            depression & T-wave                  diagnostic ECG

 changes strongly suspicious

 for ischemia

Continue emergency room

 evaluation; serial ECG &

Assess contra-                                           cardiac markers indications to                     Admit patient              Consider 2D echocardiography           Fig. 1. Algorithm for management, in the emer-448

ST-segment elevation

 

Aspirin,-blocker, IV β

 nitroglycerin, oxygen,

 morphine

Fig. 2. Algorithm for the management of Q-wave myocardial infarction.  ACE, angiotensin-

<12 hours –                                          >12 hours                      converting enzyme; tPA, tissue plasminogen

activator.  (Modified from Antman EM.

Acute coronary syndrome

ECG, cardiac enzymes

No ST-segment elevation

High risk                    Intermediate risk                         Low risk

Fig. 3. Algorithm for the

Admit to CCU management of unstable

 or telemetry

Admit to CCU angina/ NSTEMI.  ACE,

Cath lab available       Cath lab not available
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ACUTE RENAL FAILURE

Andrew D. Rule, M.D.

Robert C. Albright, Jr., D.O.

▲ Limited differential diagnosis—complete obstruction, rap-

idly progressive glomerulonephritis, cortical necrosis, bilateral renal artery occlusion

▲ Not typically seen in acute tubular necrosis ■ Oliguric (<400 mL/day)

▲ Poor prognosis compared with nonoliguric ■ Nonoliguric (>800 mL/day) ■ ARF is also categorized by cause—prerenal, intrinsic, and

postrenal
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Table 1. Causes of Acute Renal Failure

Prerenal

Hypotension—any cause, e.g., sepsis

Hypovolemia—common in elderly with baseline chronic renal

failure

Decrease in effective arterial blood volume—congestive heart

failure, nephrotic syndrome, cirrhosis, third spacing

muscle cramps, uremic frost, seizures, pericarditis, arrhyth-

mias, pruritus, ecchymoses, anorexia, nausea, bleeding,

hypothermia.

DIAGNOSTIC STRATEGIES

■ All patients with acute renal failure need the following diag-

nostic studies:

▲ History and physical exam (Table 2)

▲ CBC, creatinine, BUN, sodium, potassium, calcium, phos-

phorus (Table 3)
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Table 2. History and Physical Exam Clues

Clue                   Suggested cause

Recent angiography               Atheroemboli Ischemia of extremity              Rhabdomyolysis Anuria                          Postrenal Rash, fever, arthralgias              Allergic interstitial nephritis Table 3. Blood Tests

Confirmatory

Suspected cause                      marker

Prerenal                        BUN:creatinine ratio >20:1 Malignancy Hypercalcemia & hyperuricemia

Rhabdomyolysis             Increased CK level Multiple myeloma Monoclonal gammopathy on SPEP

Acute interstitial nephritis       Eosinophilia Exogenous nephrotoxin (e.g.,   Osmolar gap

ethylene glycol)

Table 4. Urinalysis

Condition            Dipstick                     Sediment             Urine osmolality, mOsm/kg       FENa*

Prerenal         Trace/no protein                    Hyaline casts                         >500                     <1 Intrinsic

Acute GN   Moderate-severe protein            RBCs, RBC casts                   >500                   <1

Hemoglobin                    Dysmorphic RBCs


SUPPORTIVE MEASURES

■ Nutritional management emphasizes sufficient calories with-

out nitrogenous waste.

▲ Calories between 126 and 147 kJ/kg daily

▲ Protein between 0.6 g/kg and 1.4 g/kg daily ■ Restrict intake of fluid (1 L/day), sodium (90 mEq/day),

potassium (60 mEq/day), and phosphorus (800 mg/day). ■ Hyperkalemia

▲ Check for ECG changes (peaked T waves or sinusoidal

pattern).
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Prevention of Contrast-Induced Nephropathy ■ Prehydrate patient with IV fluids at 1-1.5 mg/kg per hour

for 8-12 hours before radiocontrast study. ■ Consider two doses of acetylcysteine 600 mg PO the day before

and the day of the radiocontrast study along with the IV fluids. ■ Ultrafiltration before and after contrast exposure
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ASTHMA

Augustine S. Lee, M.D.

Jason Persoff, M.D.

Stephen F. Grinton, M.D.

462

Table 1.                                 *† Classification of Asthma Severity

Symptoms‡            Nocturnal symptoms            Lung function

Step 4:  severe persistent      Continuous symptoms                 Frequent                 FEV1 or PEF ≤60% predicted

Limited physical activity                                         PEF variability >30% Frequent exacerbations

Step 3:  moderate persistent   Daily symptoms                      >1 time per week         FEV1 or PEF >60% to <80% predicted

Daily use of inhaled short-acting                                  PEF variability >30%

β2-agonist

Exacerbations affect activity

Exacerbations ≥2 times a week, 
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Table 2. Epidemiology of Asthma

Prevalence

Age-adjusted rate between ages 5 and 32 years—49.4 per 1,000

persons in the general U.S. population

Incidence

Bimodal distribution

First peak between 4 & 10 years old Table 2 (continued)

Genes

Chromosome 5—serum IgE level, eosinophil activation

& survival, bronchial hyperresponsiveness, & steroid responsiveness

Chromosome 11—β-chain high-affinity IgE receptor

Mortality

Death rates

18.8 per 1 million people in general U.S. population Higher rates & increasing rates in blacks
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■ All that wheezes is not asthma; look for other life-threaten-

ing causes (Tables 3-5)

COMPLICATIONS

Acute Complications

Status Asthmaticus

■ Definition—severe asthma attack, poorly responsive to ■ Work-up—a clinical diagnosis (see above) ■ Treatment—is unchanged from that outlined below except

that most patients with status asthmaticus require endotracheal

intubation

Pneumothorax

■ Definition—a collection of gas within the pleural space with

or without shifting of the mediastinum (tension pneumothorax) ■ Work-up
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Table 5. Physical Exam Pearls and Pitfalls Regarding

Wheezing Patients

Pearls                        Pitfalls

“Unilateral wheezing is pathologic “Wheezing during expiration 

and requires further investigation is characteristic of asthma

to exclude mechanical obstruc-      whereas wheezing during

▲ Pneumothorax >3 cm from the lateral wall to the edge of

the visceral pleura or

▲ Pneumothorax >4 cm from the apex to the visceral pleura

▲ A smaller pneumothorax in a nonventilated patient may be

treated with oxygen, thoracentesis, or observation.

Metabolic Complications

■ Monitor potassium (hyperkalemia from -agonist inhalers) β

and glucose (hyperglycemia from corticosteroids). ■ Osteoporosis occurs with long courses of systemic (not
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■ Pulsus paradoxus (Table 6)

▲ Abnormal when >10 mm Hg

▲ Associated with severe asthma

Excluding Alternative Diagnoses

■ Chest X-ray—may show hyperinflation but is most helpful

to exclude other diseases ■ Computed tomography of the chest—pulmonary embolism,

interstitial lung disease, mediastinal tumors ■ Serologic, sputum, or urine studies—eosinophilic infiltra-

tion, Wegener granulomatosis, carcinoid syndrome, Churg-

Strauss syndrome, eosinophilic bronchitis ■ Pulmonary function tests—not usually recommended in

acute exacerbations of asthma but full pulmonary function

tests are helpful in showing the following:

▲ Flow loops suggestive of intrathoracic, extrathoracic, or

fixed airway obstruction
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▲ PEF does not distinguish among causes of airway obstruction,

neuromuscular weakness, poor patient effort, and asthma.

MANAGEMENT

Goals

■ Relieve bronchospasm

■ Maintain oxygenation and ventilation Ipratropium

■ Metered dose inhaler, 4-8 puffs every 30 minutes, or nebu-

lizer, 0.5 mg every 30 minutes

■ Increases bronchodilation when given with albuterol ■ No evidence for role in asthma exacerbation

Other Agents

■ Long-acting 2 β-agonists (salmeterol) do not provide relief

during acute attacks, but they should not be discontinued at

the hospital if they were being used before admission.
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Severe Persistent Asthma

■ High-dose daily inhaled corticosteroids and ■ Long-acting inhaled 2 β-agonists and ■ Systemic corticosteroids

Developing a Long-Term Asthma Plan ■ Developing an outpatient plan for patients with asthma is
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ATRIAL FIBRILLATION

Garvan C. Kane, M.D.

Arshad Jahangir, M.D.

■ Lone AF—AF in the absence of recognizable heart disease

or precipitating illnesses

■ Note:  Every patient who presents only with acute onset of

AF does not need to be “ruled out for a myocardial infarction

or screened for an occult pulmonary embolus.”  Although

AF may be associated with these conditions, it is quite uncom-

mon in the absence of other clinical clues (symptoms, ECG

changes, hypoxia)

EPIDEMIOLOGY
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■ Absent presystolic accentuation of mitral stenosis murmur ■ Pulse varies in amplitude because of differing diastolic fill-

ing times.

■ The apical rate exceeds the radial rate (pulse deficit).

Signs of Complications

■ What is the degree of patient distress?

478

Signs of unstable AF

Chest pain

SBP <100 mm Hg

Severe dyspnea or CHF

Syncope/presyncope

Clouding of consciousness

 

Plan immediate synchronized                       Fig. 1. Signs of instability and plan of action.  AF,
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Step 2—Control Ventricular Rate ■ The fast ventricular response rate is the cause of predominant

symptoms in patients with AF and even within a few weeks

can result in a tachycardia-induced cardiomyopathy. ■ If the patient is stable but the heart rate is >150 beats/minute,

use IV medications for rate control in a monitored setting

(Table 1).

▲ Diltiazem usually is well tolerated and can be adminis-

tered in an infusion that is easily titrated to effect.  It has replaced digoxin as a first-line agent for patients with a nor-mal ejection fraction.

▲ Diltiazem PO is a good alternative to IV, with an onset of

action at 30 minutes.

β-Blockers

■ Best choice in high catecholamine states (ischemia,

postoperatively)
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▲ Dose needs to be reduced by half if propafenone, amio-

darone, or quinidine is added for rhythm control.

Clonidine

■ Decreases sympathetic tone ■ Not widely used

■ Give 0.075 mg PO and repeat in 2 hours if no important effect

pauses could be observed after cardioversion before resump-

tion of normal sinus rhythm.

Step 4—Maintain Sinus Rhythm

■ Recurrence 50%-75% of the time ■ Antiarrhythmic agents maintain sinus rhythm in up to

50%-65% of patients at 1 year.

▲ However, these agents could cause life-threatening ven-

tricular tachycardia or fibrillation in 2%-3.5% of patients with normal hearts and up to 15% of those with a history
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■ Risk factors for thromboembolic events in AF

▲ Risk factors are listed in Table 2.

▲ Risk of embolization per year is given in Table 3. ■ Recommendations for anticoagulation are outlined in Table 4.

Anticoagulation for Acute AF

■ If patient has been in AF for 48 hours, the risk of pericar-≥

■ Alternatively, transesophageal echocardiography stratifies

patients with AF according to embolization risk.

▲ No evidence of atrial thrombus or spontaneous echogenic

“smoke”—Cardiovert with IV heparin and warfarin for 4 weeks, with therapeutic INR (2-3).

▲ Atrial stunning—Delayed onset of effective atrial con-

tractions after normal electrical activity has been reestab-lished may increase thrombogenic potential.  Thus, 4 weeks of anticoagulation after cardioversion is indicated. Stunning occurs with both electrical and pharmacologic
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CHRONIC OBSTRUCTIVE

PULMONARY DISEASE

Rendell W. Ashton, M.D.

Paul D. Scanlon, M.D.

Table 1. Classification of COPD Classification*             Diagnosis is based on

Emphysema    Pathologic demonstra-     Overlap is common;

tion of destruction of  often best to designate

alveolar architecture as “predominantly”

Chronic         Clinical features, in-        emphysema

bronchitis        cluding productive         or bronchitis

cough

*The distinction between emphysema and chronic bronchitis is somewhat
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• Increased sputum purulence • Increased sputum volume

▲ Often one or more identifiable trigger(s) ■ Complications

▲ The most common causes of death of persons with COPD

are cardiovascular disease and lung cancer.

▲ The major complication of a COPD exacerbation is res-

▲ Clinical measures to follow include respiratory rate, use of

accessory muscles, evidence of respiratory distress, par-adoxical breathing, oxygen saturation determined with pulse oximetry, and evidence of hypoxia or hypercapnia as determined with arterial blood gases.

EVALUATION

■ The initial evaluation is outlined in Table 3. ■ Relevant lab and imaging tests are listed in Table 4.
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PROPHYLAXIS

■ Therapeutic considerations for the time of hospital discharge,

including guidelines for home oxygen therapy, are outlined

in Tables 8 and 9.

Table 3. Initial Evaluation of Patients With Suspected Table 4. Lab and Imaging Tests

Blood & sputum cultures, Gram stain (include Legionella and atyp-

ical organisms)

CBC & electrolytes

Chest X-ray—may show hyperinflation, oligemia, & bullae; helps

rule out other lung disease

Peak flow measurements—help to quantify bronchospasm & follow

condition objectively

Arterial blood gases—important in severe exacerbations to identify

hypoxic (PaO2 <60 mm Hg) or hypercapnic (>50 mm Hg, with pH
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Table 6. Criteria for Hospital Admission for COPD

Exacerbation

Progressive symptoms leading to concern of impending respiratory

failure

Failure of outpatient management, with worsening symptoms

and/or respiratory lab values

Difficulty with activities of daily life, eating, or sleeping because of Table 8. Therapies for COPD Exacerbation, With

Strength of Supporting Evidence

Therapy                Result and dose

Supported by randomized, controlled clinical trials

Oral corticosteroids Outcomes—shorter length of hospital stay,

lower rates of treatment failure & repeat hospitalization

Usual dose:  prednisolone 25-125 mg IV/PO

2-4 times daily initially, then tapered over 14 days (longer taper not beneficial)
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Table 8 (continued)

Therapy                Result and dose

No evidence of benefit

Inhaled cortico-       No benefit in acute exacerbation

steroids

Mucolytics (N-       Little evidence of benefit Table 9. Strategies for COPD Maintenance After

Stabilization of Acute Exacerbation

Therapy                  Comment

Accepted as standard of care; some evidence

to support recommendation

Establish diagnosis    Wait until acute episode resolves to assess

& stage (severity) baseline lung function & assign to a stage

of disease

Encourage lifestyle    Critical to slow progression of disease &

changes             reduce exacerbations
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Table 10. Oxygen Therapy After Hospital Discharge of

Patients With COPD Exacerbation

PaO2     SaO2 or SpO2           O2 indicated

<55 mm Hg     <88%      Yes 55-59 mm Hg    ≥88%      If cor pulmonale, erythrocytosis, or

congestive heart failure
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CONGESTIVE HEART FAILURE

Guilherme H. M. Oliveira, M.D.

Joseph G. Murphy, M.D.

Table 1. Framingham Criteria for Diagnosis of

Congestive Heart Failure*

Major criteria

Paroxysmal nocturnal dyspnea or orthopnea Neck vein distension

Rales

Cardiomegaly

Acute pulmonary edema

S3 gallop

Increased venous pressure >16 cm H2O

Table 2. Comparison of Types of Congestive Heart Failure

 

Type           Symptoms           Signs         Ejection fraction               Causes

Left-sided         DOE, PND, OR    S 3, HJR, rales          ↓                 CAD, myocarditis, HTN, valve disease,

congenital

Right-sided       ± DOE, ↑ weight   Right ventricular lift,    ↔ ↓               MS, left ventricular failure, PHTN

↑ liver enzymes, Table 3. Comparison of Acute and Chronic Congestive

Heart Failure

Decompensated Compensated

Feature         Acute         chronic         chronic

Symptom severity     ++++          ++++            ++/+++ Pulmonary edema    ++++          ++++           + Peripheral edema     ±               ++++            +++ Weight gain          +               ++++            +++ Whole-body fluid     ±              ++++            ++++

load
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Isolated Right-Heart Failure

■ Congenital—isolated secundum atrial septal defect, sinus

venosus atrial septal defect, pulmonary stenosis, Ebstein

anomaly

■ Right ventricular infarction—associated with 1/3 of inferi-

or myocardial infarctions

■ Cor pulmonale Table 5. Treatable Causes of Congestive Heart Failure

Surgical treatment

Coronary artery disease—better myocardial perfusion may

occasionally improve congestive heart failure

Valvular disease—mitral regurgitation, aortic regurgitation,

mitral stenosis, aortic stenosis

Atrial septal defect

Left atrial myxoma

Arteriovenous fistulas

Constrictive pericarditis
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■ A sustained left ventricular impulse suggests left ventricular

hypertrophy and a diastolic cause.

■ Bounding carotid pulses suggest aortic regurgitation, thyro-

toxicosis, arteriovenous fistula, or beriberi as cause of failure. ■ A prominent right ventricular lift suggests cor pulmonale,

pulmonary hypertension, thromboembolic disease, or mitral

regurgitation as cause of failure.

■ Cardiomegaly (not on an anteroposterior view!)

▲ Suggests biventricular or left ventricular failure ■ Pulmonary infiltrates

▲ Pneumonia

■ Normal-size cardiac silhouette does not rule out systolic or

diastolic heart failure!

Echocardiogram

■ Left ventricular ejection fraction and size

▲ Normal ejection fraction is about 0.55.
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■ Acute respiratory distress syndrome ■ Pneumonia

■ Lung cancer

■ Portal hypertension

■ Nephrotic syndrome

■ Hypothyroidism ■   -Blockers—increased survival β

■ Digoxin—no increased survival but symptomatic improvement ■ Diuretics—for symptomatic relief

Hospitalized Patients Not In Cardiogenic Shock ■ Bed rest if in New York Heart Association functional class IV ■ Oxygen 2 L nasally

■ Heparin—5,000 U SQ (or low-molecular-weight heparin)

twice daily for deep venous thrombosis prophylaxis ■ Intravenous diuretics—every 4-6 hours (target is weight
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▲ For primary reduction of preload (high pulmonary capil-

lary wedge pressure), e.g., acute pulmonary edema

▲ Start at 0.2-0.3 μg/kg per minute. ■ Dobutamine

▲ For both inotropic effects and afterload reduction (high

systemic vascular resistance, low cardiac index, normal pulmonary capillary wedge pressure)
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CONNECTIVE TISSUE DISEASES

Kenneth J. Warrington, M.D.

Steven R. Ytterberg, M.D.

Table 1. Criteria for Diagnosis of Systemic Lupus

Erythematosus

Criterion                      Definition

Malar rash          Fixed malar erythema, flat or raised Discoid rash        Erythematous raised patches with keratotic

scaling & follicular plugging

Photosensitivity     Skin rash as an unusual reaction to sunlight Oral ulcers Oral or nasopharyngeal ulcers, usually painless

Arthritis              Nonerosive arthritis involving 2 or more

peripheral joints
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Table 2. Classification of Systemic Lupus

Erythematosus According to Biopsy Findings

WHO class     Biopsy findings           Prognosis

I          Normal                    Excellent II          Mesangial GN            Good III          Focal proliferative GN     Moderate

• Rare—vasculitis

▲ Seizures, psychosis, cognitive function deficits

▲ Other—transverse myelitis, optic neuritis, peripheral

neuropathy

■ Gastrointestinal

▲ Abdominal pain

• Secondary to medications (e.g., NSAIDs, azathioprine) • Secondary to lupus—serositis (lupus peritonitis), intes-

tinal vasculitis, pancreatitis, infarcts (liver, spleen, bowel)

▲ Other—protein-losing enteropathy
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• Anti–Scl-70—uncommon, may indicate scleroderma

overlap

▲ Complement (total, C3, C4)—depressed with active

disease

▲ Urinalysis, creatinine

▲ aPTT, antiphospholipid antibodies, lupus anticoagulant

▲ Assess organ involvement, depending on clinical presen-Table 3. Drug Therapy for SLE According to Disease

Manifestations

Disease manifestation          Drug           Typical dose

Arthritis                    NSAIDs

Hydroxychloroquine 200 mg twice daily Methotrexate 7.5-20 mg/week

Prednisone           5-15 mg daily

Serositis                    Prednisone            20-40 mg daily

NSAIDs

Neurologic              Prednisone           60 mg daily
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other connective tissue diseases (rheumatoid arthritis, SLE,

or scleroderma).

Etiology

■ Unknown, but genetic factors contribute and viral infection

may be involved

▲ Relative risk in Sjögren syndrome is 44 times expected

incidence.

▲ Patients with enlarged salivary glands and lymphade-

nopathy are at greatest risk.

Diagnostic Strategies

■ Lab abnormalities

▲ Anemia, leukopenia, high ESR, high C-reactive protein

▲ Positive ANA (50%), rheumatoid factor (44%), ENA (anti-

Ro/SSA [70%], anti-La/SSB [50%-70%])
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Clinical Presentation

■ Thrombosis

▲ Any part of the vascular tree can be affected

▲ Common sites

• Arterial—stroke, myocardial infarction, extremity

gangrene

• Venous—lower limb (often with pulmonary embolus), ■ The strongest clinical associations have been seen with IgG

anticardiolipin antibodies; however, IgM or IgA antibodies

may be associated with the syndrome. ■ A positive test for antiphospholipid antibody syndrome

should be confirmed by repeating in 6-8 weeks. ■ Diagnosis requires one of the clinical criteria (vascular throm-

bosis or pregnancy morbidity) and one of the lab criteria

(lupus anticoagulant or anticardiolipin antibodies).

Management
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Table 4. Therapy for Various Clinical Scenarios of

Antiphospholipid Antibody Syndrome

Clinical scenario                     Therapy

Thrombosis (arterial or        Anticoagulation with warfarin

venous)                   Keep INR ≥3.0 (may require life-

long therapy)

▲ Tendon friction rubs are typical.

▲ Symmetric polyarthralgia, joint stiffness, finger swelling

(early)

▲ Joint contractures (late)

▲ Myopathy

Diagnostic Strategies

■ Scleroderma is a clinical diagnosis based on typical findings. ■ Nonspecific findings—hypergammaglobulinemia, positive

ANA (>90%), positive rheumatoid factor
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LIMITED SCLERODERMA (CREST SYNDROME) Definition

■ A variant of scleroderma ■ However, skin involvement does not extend proximally above

knees and elbows (although face and neck can be involved).

Clinical Presentation ■ Presence of four of the seven following criteria have 90%

sensitivity and specificity:

▲ Morning stiffness >1 hour 6 weeks ×

▲ Arthritis >3 joints simultaneously × 6 weeks

▲ Hand joint arthritis × 6 weeks

▲ Symmetric joint involvement × 6 weeks

▲ Rheumatoid nodules

▲ Positive rheumatoid factor

▲ Radiologic findings


III   DISEASES

 

Complications

■ Infection—Rheumatoid arthritis and its treatment predis-

pose to infection.

▲ If infection is suspected or documented, consider with-

holding immunosuppressive agents.

▲ Always rule out septic arthritis if one joint is inflamed

out of proportion to other joints.

■ Positive rheumatoid factor—75%-80% of patients with

rheumatoid arthritis are positive, but test is not specific ■ Radiology—hand and foot X-rays to look for erosive changes

Management

■ Needs to be individualized depending on patient character-

istics, disease course, drug tolerability, drug toxicity, con-

current illness

■ Disease-modifying antirheumatic drugs commonly used to

treat rheumatoid arthritis and their major toxic effects are


III   DISEASES

 

Table 5. Disease-Modifying Antirheumatic Drugs

(DMARDs) Used to Treat Rheumatoid Arthritis

DMARD      Typical dose        Toxic effect

Hydroxychloro-    400 mg/day         Retinal damage

quine

Methotrexate      7.5-25 mg weekly    Hepatotoxicity, acute

bar and sacral dermatomes, lower limb weakness and pain, and loss of urinary and rectal sphincter tone

■ Management

▲ Physical therapy

▲ NSAIDs

▲ Sulfasalazine

▲ TNF blockade

Enteropathic Arthritis

■ Associated with inflammatory bowel disease (Crohn dis-
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■ May manifest as

▲ Spondyloarthropathy

▲ Symmetric polyarthritis resembling rheumatoid arthritis

▲ Distal interphalangeal joint arthritis

▲ Arthritis mutilans (associated with osteolysis of affected

joints)

▲ Oligoarticular arthritis
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DIABETES MELLITUS

Gunjan Y. Gandhi, M.D.

Pierre Theuma, M.D.

Victor M. Montori, M.D.


CLINICAL PRESENTATION

■ Common clinical presentations of type 1 and type 2 diabetes

are compared in Table 1.

MANAGEMENT

Routine Management of Diabetic Patients on Hospital Service

■ In acutely ill patients or during immediate perioperative

period, normoglycemia is the currently recommended ideal.
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▲ Measure immediate postoperative glucose level.

• If >80 mg/dL, see Table 2 for insulin infusion algo-

rithm (your hospital may have implemented a differ-ent algorithm), especially in cardiac surgery patients.

▲ On day of surgery, omit sulfonylurea

▲ Stop metformin before any contrast study

▲ Current guidelines recommend that patients not restart 532

Table 2. Insulin Infusion Protocol

Column 1                            Column 2                          Column 3

Start in this column                              Patient has not reached glucose range of       Patient has not reached glucose range Restart in this column when insulin              80-100 mg/dL within 2 hours using          of 80-100 mg/dL within 2 hours using

infusion had to be discontinued for              column 1 and glucose has decreased by       column 2 and glucose has decreased by glucose <80 mg/dL                          <50 mg/dL over preceding 1 hour           <50 mg/dL over preceding 1hour

Serum glucose,      Insulin infusion       Serum glucose      Insulin infusion       Serum glucose,      Insulin infusion

mg/dL        rate, units/hour          mg/dL         rate, units/hour          mg/dL         rate, units/hour

>400              18                 >400              25                >400               30

351-400              16                 351-400              22                351-400               27
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Etiology

■ Causes of hypoglycemia are listed in Table 4.

Management

■ If the patient is not able to take oral feeding safely, then NPO

▲ Administer 25 mL of 50% dextrose in water IV over 3-5

minutes in a large vein immediately and repeat every 15-

▲ Recheck blood glucose level by capillary stick test after 15

minutes of initial treatment.

▲ Repeat treatment if blood glucose is <80 mg/dL and mon-

itor.  Repeat until blood glucose is >80 mg/dL.

■ If patient is alert and can swallow, give 15 g of carbohydrates:

▲ Half cup of fruit juice, 2 packets of sugar dissolved in half

cup of water, or glucose oral gel 15 g PO

▲ Then provide a snack to prevent recurrence ■ Consider and treat the underlying cause (Table 4). ■ Exclude artifactual hypoglycemia or possibility of lab error.
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Etiology

■ In diabetic patients

▲ Insulin deficiency (missed doses, failure to increase dose

with illness)

▲ Infection

▲ Inflammation

▲ Myocardial ischemia, infarction

boluses, depending on clinical assessment of hydration state)

• Rate initially, 10-14 mL/kg per hour of 0.9 normal saline • May need to titrate based on cardiovascular status

■ Insulin

▲ Immediately give 10-20 U (0.15 U/kg body weight) reg-

ular insulin as IV bolus.

▲ Start insulin infusion at 0.1 U/kg body weight per hour, and

titrate to blood glucose level of 200-250 mg/dL.

▲ Adjust infusion rate to decrease glucose by 50 mg/dL per
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▲ Fever may be absent despite infections.

▲ Consider empiric antibiotic therapy, including anaerobic

cover.

▲ Leukocytosis does not necessarily imply infection but

may be due to diabetic ketoacidosis itself.

■ Monitor pH, bicarbonate, anion gap, ketones (including -β

hydroxybutyrate), glucose, potassium, and urine output every ■ Bicarbonate is usually >12 mEq/L (average, 17), pH >7.2

(average, 7.26).

■ Decreased calcium, magnesium, potassium, and inorganic

phosphorus

Management

■ Consider transfer to medical critical care unit. ■ Coma rarely occurs unless the calculated effective osmolal-

ity is >320 mOsm/L

■ Serum osmolality = 2 (sodium + potassium) + (plasma glu-
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EPILEPTIC SEIZURES

Yoon-Hee K. Cha

Gregory A. Worrell, M.D.

Gregory D. Cascino, M.D.

Table 1. International Classification of Epileptic Seizures Partial seizures (focal onset)

Simple partial seizures (normal consciousness)

Motor signs

Somatosensory or special-sensory symptoms (olfactory, 

visual, taste)

Autonomic symptoms or signs (e.g., epigastric rising 

sensation)

Psychic symptoms (e.g., déjà vu, jamais vu, fear)

Complex partial seizures (impaired consciousness)
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Table 2. Evidence for Secondarily Generalized Versus 

Primarily Generalized Seizure

Preceeding aura (e.g., epigastric rising sensation, tastes, smells, psychic) Preceeding motionless period with unresponsiveness and staring Preceeding automatisms (e.g., lip smacking, chewing, picking,

complex patterned movements)

Preceeding focal or asymmetric motor phenomena (e.g., tonic or ■ Epilepsy—patient with known epilepsy and a subtherapeu-

tic antiepileptic drug level, infection, or other underlying

medical condition

■ Common causes of symptomatic seizures by age are listed in

Table 3.

CLINICAL PRESENTATION

■ Clinical presentation—can range from obvious (e.g., gen-

eralized tonic-clonic seizure) to subtle changes in aware-

ness, behavioral, emotional, or psychic symptoms
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History

■ Ask about the common risk factors for epilepsy, including:

▲ Family history (genetic predisposition to seizure disorder)

▲ Birth history and complications, cognitive and motor

development

▲ Infant or childhood seizures (e.g., febrile seizures are asso-

ciated with temporal lobe epilepsy)

Physical Exam

■ Vital signs, including oxygenation status ■ Detailed exam with attention to the following:

▲ Level of consciousness—In unresponsive patients, sub-

tle rhythmic movements of limbs or eyes may indicate ongoing seizure activity.

▲ Head—signs of trauma

▲ Cranial bruits—vascular malformation

▲ Cervical bruit—carotid stenosis

▲ Focal neurologic deficits may indicate a structural lesion—
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■ Generally, the longer that status epilepticus continues, the

more difficult it is to control.

MANAGEMENT (ADULTS)

■ General indications for AEDs are listed in Table 4.

Acute Management

■ Procedure

▲ Position patient on his/her side and in location where no

harm is likely during a convulsion (e.g., falling out of bed, injury from sharp furniture).

▲ Maintain an airway and ensure adequate oxygenation (face

mask oxygen if needed).

▲ Monitor vital signs (oxygen saturation, blood pressure,

pulse, respiratory rate, temperature).

▲ Check finger stick glucose.

▲ Draw blood sample for routine lab tests and AED levels;

Lorazepam (Ativan):

 

0               give 2 mg every 1 minute **

Seizures continue

Phenytoin 20 mg/kg IV at 50 mg/minute or fosphenytoin at 

5                  20 mg/kg PE at 150 mg/minute

Seizures continue†

Fig. 1. Acute management for seizures

25 lasting more than 3 minutes.  PE, pheny-  Phenytoin or fosphenytoin (additional 5-10 mg/kg or 5-10 mg/kg PE

Seizures continue†                                toin equivalents.  †More lorazepam can

be given.  **If emergent IV access cannot

Assess & control airway

Monitor vital signs (including temperature)

Conduct pulse oximetry & monitor cardiac

 function

Perform rapid blood glucose assay

Start IV infusion

Administer thiamine (100 mg) & glucose

(50 mL of 50% dextrose)

 

Start anticonvulsant therapy 
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Table 5. Guidelines for Starting Long-term Therapy With

Antiepileptic Drugs 

Treat             Maybe treat         Do not treat

Status epilepticus as   Uncomplicated single   Ethanol withdrawal

a first seizure           seizure if history sug-   or other provoked

MRI/CT lesion        gests that one occur-    seizure
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FULMINANT HEPATIC FAILURE

Thomas C. Sodeman, M.D.

J. Eilene Hay, M.B., Ch.B.

Unknown

■ Cause is undetermined in up to 40% of cases (i.e., viral mark-

ers negative, drug levels undetectable, no other history).

EPIDEMIOLOGY

■ Associated with underlying conditions

CLINICAL PRESENTATION

Classic Presentation

■ Encephalopathy, jaundice, synthetic defects (flapping, yel-
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PT, PTT, fibrinogen, factor V level (indicator of short-term synthetic function), albumin, arterial blood gases

▲ Iron studies can be misleading.

▲ Increased liver enzymes with no encephalopathy or syn-

thetic defect is not fulminant liver failure.

MANAGEMENT
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HIV DISEASE COMPLICATIONS

Kiran M. Bambha, M.D.

Stacey A. R. Vlahakis, M.D.


FEATURES

■ HIV is transmitted by

▲ Sexual contact with an infected person

▲ Parenteral exposure to infected blood or blood products by

needle sharing or transfusion

▲ Occupational exposure in health care workers

▲ Perinatal exposure

■ The illness induced by the infection may be characterized by

▲ Constitutional complaints including weight loss, sweats,

wasting

Table 1. Relation of CD4 Cell Count to Opportunistic Infections and Other Complications

CD4 cell count                       Infections                              Noninfectious complications

>500 cells/mm3      Acute retroviral syndrome, Candida vaginitis        Persistent generalized lymphadenopathy, 

myopathy, aseptic meningitis, Guillain-Barré

syndrome

200-500 cells/mm3    Pneumococcal & other bacterial pneumonias,        Cervical intraepithelial neoplasia, cervical 

pulmonary TB, Kaposi sarcoma, herpes zoster,       cancer, B-cell lymphoma, Hodgkin lymphoma, thrush, cryptosporidia (self-limited), oral              lymphocytic interstitial pneumonitis, mono-hairy leukoplakia                                    neuropathy multiplex, anemia, idiopathic 558

Table 2. Diagnostic Considerations for Complications in HIV According to Involved Organ System Organ system                  Complications, findings                                  Potential causes

Sinopulmonary        Sinusitis                                         Streptococcus pneumoniae, Haemophilus influenzae,

Pseudomonas aeruginosa, Staphylococcus aureus, Legionella pneumophilia, Klebsiella pneumoniae, Cryptococcus, other fungi, Alternaria, CMV

Pneumonia Consider both infectious and noninfectious causes:  PCP,

TB, S. pneumoniae, H. influenzae, gram-negative rods, Staph. aureus, Nocardia, P. aeruginosa, Legionella

Table 2 (continued)

Organ system                  Complications, findings                             Potential causes

Oral cavity             Visible oral lesions that may or may not be           Thrush, oral hairy leukoplakia, aphthous

symptomatic, plaques, erythema, dysphagia,         ulcers, CMV, HSV, Kaposi sarcoma, odynophagia, bleeding gums, unpleasant taste,       gingivitis/periodontitis dry mouth, salivary gland enlargement

(usually benign cystic enlargement)

Esophagus            Esophagitis, dysphagia, odynophagia, ulcers,         Candida, CMV, HSV, aphthous ulcers,

chest pain                                           Kaposi sarcoma

560

Table 2 (continued)

Organ system                  Complications, findings                                  Potential causes

Pancreas               Pancreatitis, pancreatic insufficiency, nausea,         Medications (ddI, ddC, sulfonamides, corticosteroids, 

vomiting, abdominal pain                           pentamidine, INH, 3TC, rifampin, erythromycin,

paromomycin), HIV, CMV, mycobacteria, toxoplas-

mosis, Candida, Cryptosporidium, Cryptococcus, ETOH, hypertriglyceridemia, cholelithiasis, lymphoma, 

Kaposi sarcoma

Treatment should focus on the most likely cause; may

Table 2 (continued)

Organ system                  Complications, findings                             Potential causes

Skin                  Papules, pustules, pruritus, nodules, ulcerative        Drug reaction (TMP-SMX, dapsone, 

lesions, vesicles, plaques, macules, petechiae,         nevirapine, delavirdine, efavirenz), abacavir purpura                                          has been associated with severe hypersen-

sitivity reaction (fever, rash [maculopapular 

or urticarial], GI symptoms, dyspnea, 

arthralgias) in 2%-3% of patients, HSV, 

herpes zoster, Kaposi sarcoma, bacillary 

562

Table 2 (continued)

Organ system              Complications, findings                                Potential causes

Central nervous system   Brain imaging abnormalities (solitary vs.          (See Table 3, Central Nervous System)

(continued)               multiple lesions, punctate lesions, enhancing

vs. nonenhancing lesions)

Peripheral nervous        Inflammatory demyelinating polyneuropathy,      CMV, HIV, drug-induced (zidovudine, ddI, ddC, d4T), 

system                 progressive polyradiculopathy, sensory            ETOH, vitamin B12 deficiency, thyroid disorders, 

neuropathy, myopathy, mononeuropathy syphilis, diabetes, acute & chronic inflammatory 

multiplex demyelinating polyradiculoneuropathies & may be seen 

Table 2 (continued)

Organ system              Complications, findings                                Potential causes

Cardiac                 with standard heart failure regimens if 

(continued)            indicated, some patients with dilated cardio-

myopathy respond to HAART

Renal                HIV- or heroin-associated nephropathy; acute       Most common renal lesion in HIV is collapsing

tubular necrosis; rising creatinine & BUN,          focal glomerulosclerosis (may progress rapidly electrolyte abnormalities; decreased urine           to end-stage renal disease) output; check urinalysis & Gram stain; check      Renal failure in AIDS is usually multifactorial & 564

Table 2 (continued)

Organ system              Complications, findings                                Potential causes

Hematopoietic           Anemia                                 Bleeding, hemolysis, iron deficiency, renal insufficiency,

infection (MAC); if none of these is causative, may

consider a trial of erythropoietin

Neutropenia Medications (zidovudine, ganciclovir, 3TC, ddI, d4T, fos-

carnet, ribavirin, flucytosine, amphotericin, sulfonamide, pyri-

methamine, interferon); may treat with filgrastim (granulocyte

colony-stimulating factor) (controversial)

Thrombocytopenia                       ITP, TTP, medication-induced thrombocytopenia Pancytopenia Medication effect, infiltrative process involving bone marrow

Table 3. Diagnosis and Treatment of Specific Diseases

Condition            Findings, associations*           Diagnosis                    Treatment

Sinopulmonary disease

Sinusitis               Frontal headache, fever, sinus     Sinus X-rays (air-fluid     Appropriate antimicrobial coverage

congestion & pain, purulent       levels, opacification of   If nonsmoker, amoxicillin 500 mg tid nasal discharge, postnasal drip;    sinuses) or sinus CT/    If smoker, cover for Haemophilus some patients may be only        MRI scans (sinus         influenzae with amoxicillin-mildly symptomatic; chronic      mucosal thickening)      clavulanate 500 tid or ciprofloxacin sinusitis is especially common                              500 bid with CD4 <200                                     Recommended treatment duration 566

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

Streptococcus note that antimicrobial resistance is ever

pneumoniae increasing, resistant strains should be treated

(continued)                                                                  with newer quinolones or vancomycin

Haemophilus    Common, acute onset, seen in     Chest imaging shows     2nd-Generation cephalosporin or fluoroquino-

influenzae        all stages of HIV                 bronchopneumonia,       lone or macrolide (not erythromycin) or

sputum Gram stain TMP-SMX DS 1 PO bid (note increasing

& culture                incidence of resistance to TMP-SMX)

Recommended treatment duration 10-14 days

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

Nocardia       May be chronic or asymptomatic, Chest imaging may       Sulfisoxazole 2 g PO q 6 hours or

uncommon infection, seen in      show nodules or cavi-   TMP-SMX 1 PO bid or late-stage HIV                    tary lesions; sputum      Minocycline 200 mg PO bid

or bronchoscopy,        Recommend treatment duration 6 Gram stain, modified      months AFB stain & culture     If patient has AIDS, lifelong treat-

ment recommended

Legionella       Acute onset, consider diagnosis    Chest imaging shows     Azithromycin 500 mg PO × 1 dose 568

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

Aspiration                                         upper lobes, superior 

(continued)                                        segments of lower

lobes), may see necro-

sis & cavitation if

infection is advanced

Mycobacterium May be chronic, subacute, or Chest imaging may show Multidrug-resistant TB is a problem; perform

tuberculosis      asymptomatic; marked            focal infiltrates, cavi-      sensitivities on all cultures; multiple regi-

increased risk in all stages of       tary lesions, hilar           mens available—tailor according to patient’s 570

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

Mycobacterium                                from other myco-         metabolism; for patients with drug-

tuberculosis                                        bacteria, cultures pro-      resistant strains of TB, consult an (continued)                                        vide definitive identifi-     infectious diseases specialist

cation, but a more rapid

identification may be ob-

tained with DNA probes;

if TB is suspected, treat

accordingly until orga-

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

Pneumocystis    Subacute or chronic, most        Chest imaging findings    Multiple alternative regimens available:

carinii            common pulmonary infection     may vary:  diffuse or     1. TMP-SMX DS 1 PO bid × 21 days;

in HIV, CD4 count <200,         perihilar infiltrates in         adverse reactions are common (rash, fever) median CD4 counts with 66%, atypical infiltrates 2. Clindamycin 300-450 mg q 6 hours +

(without) prophylaxis are 30      in 30%, but chest            primaquine 15-30 mg base PO qd × 21 days (130), commonly seen in         X-ray is negative in       3. Atovaquone 750 mg PO bid with food late-stage HIV                   5%-10% of cases;           × 21 days

apical infiltrates may      4. Pentamidine 4 mg/kg qd IV × 21 days

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

Pneumocystis                                   stain or Calcoflour

carinii                                                White, if negative for (continued)                                        PCP & suspicion is still

high, perform bronchos-

copy (sensitivity ~95%)

Cryptococcus    Chronic, subacute, or asymp-     Chest imaging shows      Treat disseminated cryptococcosis

tomatic; fairly common; seen     nodules, cavitary lesions, with meningeal involvement with in late-stage HIV; CD4 <50;      or diffuse infiltrates;       amphotericin B 0.7-1.0 mg/kg qd 572

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

Histoplasma     Subacute or chronic, consider     Chest imaging shows       Treat disseminated histoplasmosis with

capsulatum      in patients living in an endemic   various lesions (diffuse     amphotericin B 0.7-1.0 mg/kg qd IV × 14

area (Mississippi and Ohio        or nodular infiltrates,       days, followed by maintenance therapy & river valleys), advanced HIV,      nodules, focal infil-        lifelong suppression with itraconazole CD4 <50, disease may be        trates, cavities, hilar      See IDSA Web site (http://www.journals. disseminated at diagnosis         adenopathy), perform      uchicago.edu/IDSA/guidelines/) for treating

sputum analysis or         histoplasmosis in HIV bronchoscopy, stains

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

Coccidioides                                     sputum analysis or       See the IDSA Web site (http://www.

immitis                                            bronchoscopy, stains       journals.uchicago.edu/IDSA/ (continued)                                        & cultures,                guidelines/) for treating coccidioi-

Coccidioides serology     domycosis in HIV

Candida        Chronic or subacute, may cause   Chest imaging rarely      Fluconazole, amphotericin B

bronchitis, Candida is fre-        shows infiltrate, diag-     See the IDSA Web site (http://www. quently isolated from respir-      nosis requires              journals.uchicago.edu/IDSA/ atory secretions but rarely         demonstrating the          guidelines/) for treating candidia-574

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

Aspergillus                                         false-negatives and 

(continued)                                        false-positives; most 

reliable diagnosis is 

with biopsy showing 

invasion

CMV       Subacute or chronic, CMV is    Chest imaging may show Ganciclovir or oral valganciclovir

frequently isolated from           interstitial infiltrates, respiratory secretions but is        most reliable diagnosis

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

Varicella         Acute, varicella pneumonia        Chest imaging may show Acyclovir

usually follows cutaneous         interstitial infiltrates exanthem within 1-7 days        with peribronchiolar

distribution; cytology,

biopsy, or culture of

respiratory secretions/

tissue may show VZV

as intranuclear inclu-

576

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

Lymphoma     Chronic or asymptomatic, un-    Chest imaging may show   Chemotherapy

common cause of pneumonia     various lesions (inter-

stitial, alveolar, nodular

infiltrates, cavitary

lesions, pleural 

effusions, hilar 

adenopathy); perform

bronchoscopy with

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

Nonspecific     Subacute or chronic              No specific radiologic     HAART, prednisone

interstitial                                                  findings, biopsy shows pneumonia                                  diffuse alveolar damage

with interstitial inflam-

matory infiltrate

consisting of macro-

phages & lymphocytes

GI disorders

578

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

Clostridium      Watery stools, fever, leukocyto-   C. difficile toxin assay,     Metronidazole 500 mg PO tid × 10-14 days or

difficile             sis, colitis, almost always           may have fecal            Vancomycin 125 mg PO qid × 10-14 days

associated with antimicrobial      WBCs use (cephalosporins, clin-

damycin, ampicillin)

Small-bowel     Watery stools, malabsorption,     Small-bowel aspirate for   Doxycycline or metronidazole or amoxicillin-

overgrowth      afebrile                          quantitative culture,        clavulanate

hydrogen breath test,

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

Microsporidia    Watery stools, enteritis, usually   Stool trichrome stain,      Albedazole 400-800 mg PO bid

afebrile, CD4 <50                electron microscopy       for at least 3 weeks, best results if

or Giemsa stain of         combined with HAART small-bowel biopsy

Giardia         Watery diarrhea, may be         Stool ova & parasite       Metronidazole 250 mg PO tid × 5

associated with malabsorption,    studies, Giardia            days or afebrile, enteritis, bloating,         antigen assay              Albendazole 400 mg PO qd × 5 days flatulence, especially seen in

580

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

CMV       Seen in disseminated CMV,      Flexible sigmoidoscopy   Ganciclovir

fever, abdominal pain, colitis,     or colonoscopy with enteritis, may be complicated     intestinal biopsy by colonic perforation or GI       showing CMV bleed, CD4 <50                 inclusions

Enteric          Watery stools, enteritis            Most common causes      Symptomatic

viruses                                             are adenovirus,

calciviruses, picorna-

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

Biliary disease

Cholangiopathy May present with nausea,        Ultrasound shows dilated Sphincterotomy may help, but

vomiting, RUQ pain, markedly   ducts, ERCP shows       symptoms frequently recur; elevated alkaline phospha-        “pruning” of terminal      endoscopic stenting tase compared to aminotrans-     ducts & irregularities ferases                             of proximal intrahepatic

ducts, stenosis of distal

common bile duct

582

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

Oral hairy         with white hair-like projec-        does not respond to        high-dose acyclovir

leukoplakia      tions on lateral or inferior         anticandidal therapy      Topical podophyllin 25% (continued)      aspect of tongue; associated

with Epstein-Barr virus

Aphthous        Painful ulcerations on mucosa    Exclusion of HSV,         Mile’s solution (hydrocortisone, nystatin,

ulcers                                              CMV, VZV as cause       tetracycline, viscous lidocaine mixture),

dexamethasone solution, topical fluocinonide

with orobase, thalidomide is experimental,

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

Gingivitis/        Painful bleeding gums, cratered                              May require professional cleaning &

periodontitis     ulcers, red marginal gum line,                                 debridement; topical antiseptic

necrosis of interdental papillae,                                mouth rinses; severe cases may due to bacterial overgrowth                                  require antimicrobials (metronida-

zole or clindamycin) to cover

anaerobes

Esophageal disease   Usually presents as dysphagia,

odynophagia, chest pain
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Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

CMV       Often febrile; localized, severe    Endoscopy shows ulcera- Ganciclovir

pain; CD4 <100; ulcerative       tions, biopsy shows lesions                             CMV inclusions

HSV        Afebrile, focal pain, vesicles     Endoscopy shows small,   Acyclovir or valacyclovir or famciclovir

on erythematous base, patients    confluent ulcerations; often have coexisting vesicles     biopsy shows HSV in the oral cavity, CD4 <100      inclusions

Aphthous        Afebrile, localized pain           Endoscopy, no evidence    Prednisone taper, thalidomide (experimental)

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

Toxoplasmosis                                      be found in absence of

(continued)                                            disease, thus cannot be

used in diagnosis;

toxoplasmosis serology

may be negative in up

to 15% of patients

with disease

Primary CNS        Headache, focal neurologic       CT or MRI shows        Radiotherapy may improve neuro-586

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

Non-Hodgkin       Metastatic lymphoma to brain;   Repeated LP for CSF      Systemic chemotherapy (CHOP or MBACOD)

lymphoma         may present with mental status   analysis, including       For CNS involvement, therapy may include

changes, cranial neuropathies,     cytology; bone marrow    cranial irradiation or intrathecal spinal root lesions; more than     biopsy; CT of chest,        chemotherapy 70% of cases in HIV patients     abdomen, pelvis, head tend to be extranodal & fairly

aggressive tumors

Progressive           Due to the JC virus; infection     CT may show single or    HAART, cidofovir (currently experimental)

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

Cryptococcal         Due to Cryptococcus            CSF India ink stain; CSF Treat disseminated cryptococcosis

meningitis           neoformans; CD4 usually         cryptococcal antigen       with meningeal involvement with

<100; classic signs of menin-     titer >1:8; CSF culture     amphotericin B 0.7-1.0 mg/kg IV gitis (photophobia & neck        positive for                 qd + flucytosine 100 mg/kg qd stiffness) are often absent;         Cryptococcus; opening     × 14 days PO, then fluconazole presentation may include         pressure should be         400-800 mg qd × 10 weeks, then malaise, fever, nausea,             recorded when per-        maintenance therapy with flucona-vomiting, headache; less          forming LP; usually       zole 200 mg PO qd indefinitely 588

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

CMV encephalitis    Usually seen with CD4 <50;      CT shows hydrocephalus     Ganciclovir

often associated with CMV       & periventricular or          Prognosis of CMV encephalitis is poor, involvement of other organ       meningeal enhancement,      therapy not shown to improve survival systems, including adrenals       perform ophthalmoscopy (which may present as           to evaluate for retinitis, hyponatremia); presentation       CMV PCR of CSF is characterized by fairly

abrupt onset of mental status

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

HSV encephalitis                                     increase in protein &

(continued)                                            lymphocyte predomi-

nance & normal or

mildly decreased glu-

cose; CSF viral cultures

nearly always negative

Diagnosis may also be

based on detection of
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Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

VZV encephalitis                                     by PCR; radiologic evidence

(continued)                                            of multifocal ischemic &

hemorrhagic infarctions of

white matter > gray

matter, often at the gray-

white matter junction

Neurosyphilis        Due to Treponema pallidum;      Positive CSF VDRL is        If patient with positive serum VDRL,

presentation may vary,            diagnostic (but sensitivity      symptoms consistent with neurosyphilis,

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

AIDS dementia       loss of balance, leg weakness,     cerebral atrophy,

complex            slowed mentation, social         ventricular enlarge-(continued)           withdrawal; seizures,              ment, white matter

incontinence, tremor, &           changes); it is diagnosis paraparesis may occur with       of exclusion; perform advanced dementia              imaging & LP to

evaluate other causes of

neurologic change;
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Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

TB (continued)                                       to idenfity the mass; ob-

tain chest X-ray, positive 

TB culture from any site

suggests the diagnosis, 

CSF culture may be posi-

tive in 20% of cases

HIV meningitis      Common in early HIV           No focal abnormalities on     HAART

infection, may present with       CT, CSF has a mild

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

HIV myelopathy     Slowly progressive gait distur-    MRI or CT of spinal       No effective treatment for AIDS-

tance, sensory changes in         cord & LP to evaluate      associated vacuolar myelopathy, lower extremities, sphincter       for potentially treatable     symptomatic relief may be dysfunction, hyperreflexia,        causes of myelopathy      achieved with antispasticity spastic paraparesis                                            agents & physical therapy

Causes of myelopathy may

include vacuolar myelopathy

(most common cause in
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Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

Retinitis                of floaters, blurry vision,           exudates, opaque retinal

(continued)           visual field deficits; CMV         lesions

retinitis not generally

associated with pain or light

sensitivity

PNS disorders

Inflammatory        May be acute or chronic; tend    Mild mononuclear pleo-       Variable clinical course, but most patients

demyelinating       to occur early in HIV; acute       cytosis & elevated protein      improve; may respond to corticosteroids,

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

Distal symmetric      feet; decreased or absent          (vincristine, ddI, ddC,

polyneuropathy      ankle reflexes; decreased         d4T); EMG may show (continued)           sensation to pain & vibration      predominant axonal 

in lower limbs; upper limb        loss with demyelination involvement less common &

may occur later in disease

Progressive           Likely due to CMV infection     CSF shows marked        Ganciclovir or foscarnet; it is

polyradiculopathy    of nerve roots; findings            pleocytosis with pre-       important to treat early in disease 596

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

Mononeuropathy     laryngeal palsy, wrist or foot      neuropathy; sometimes

multiplex            drop); symptoms may resolve     nerve biopsy shows (continued)           spontaneously in early HIV       necrosis

but progress rapidly to

quadraparesis in late HIV,

especially if CD4 <50

Myopathy          Most common causes are        HIV-associated myopathy:    HIV-associated myopathy may respond to

presumed direct HIV-virally-      mild to moderate CK          corticosteroids

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

Dermatologic disorders

Eosinophilic          Idiopathic, pruritic, edematous    Biopsy shows perifol-      Antihistamines, topical cortico-

folliculitis              follicular papules & pustules       licular & perivascular      steroids, or permethrin cream;

usually on trunk or face; seen     infiltrates with eosino-     prednisone may resolve folliculitis in advanced HIV; CD4           phils, no evidence of      but recurrence is common after <100-200                     other pathogenic          treatment cessation; isotretinoin

organisms, may be

associated with
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Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

Bacillary angio-      Due to Bartonella henselae or     Biopsy showing Bartonella    Avoid contact with cats; treat with erythro-

matosis              B. quintana;  usually seen in      on silver stain                 mycin or doxycycline or ciprofloxacin

more advanced HIV, CD4                                   or azithromycin; may benefit from <200; red or violaceous, firm maintenance therapy if relapse occurs

papules or nodules; may

resemble Kaposi sarcoma;

infection may spread

hematologically & involve

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

Herpes zoster         Vesicles on erythematous base    Usually based on clinical Acyclovir PO or IV depending on

may progress to crusting          findings; Tzanck smear    disease severity lesions; usually has dermato-      shows giant & multi-mal distribution; painful;          nucleated cells (as in disseminated disease in some     HSV); antigen detec-patients                            tion; VZV serology

shows rising titers;

viral culture (difficult)
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Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

Staphylococcus      Most common cutaneous bac-    Gram-positive cocci on       Dicloxacillin or cephalexin or other

aureus              terial infection in HIV; may       microscopy; culture           penicillinase-resistant antistaphylococcal

present as folliculitis,               positive for S. aureus           agents furuncles, carbuncles;

lesions may be pruritic;

localized infection may

progress to bacteremia or

disseminated infection

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

Dermatophytosis      difficult to treat in HIV; 

(continued)           proximal white subungual

onychomycosis is common

presentation of T. rubrum tinea unguium in HIV

Drug reactions        Rashes may be erythematous,     Diagnosis confirmed by    Discontinue offending drug

papular, or pruritic; less            resolution of rash after common are urticaria,            offending drug
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Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

Syphilis (continued) Tertiary:  brown, firm plaques

& nodules with/without

scales or ulceration;

gumma—rubbery lump

that may ulcerate

Histoplasmosis       Erythematous, necrotic or         Biopsy shows Histoplasma    Treat disseminated disease with ampho-

hyperkeratotic papules or          capsulatum; culture            tericin B 0.7-1.0 mg/kg IV qd × 14 days, nodules; macules; folliculitis; followed by maintenance therapy & life-

Table 3 (continued)

Condition            Findings, associations*           Diagnosis                    Treatment

Cryptococcosis                                                               Treat disseminated disease without

(continued)                                                                      meningeal involvement with 

fluconazole 200-400 mg PO qd

indefinitely

Coccidioidomycosis May initially present as papule    Detection of Coccidiodes Treat disseminated extrapulmonary

with evolution to pustules,         immitis in skin biopsy      coccidioidomycosis with/without plaques, nodules, ulcers,                                       meningitis with fluconazole 400 abscesses; usually involves                                   mg qd
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Table 3 (continued)

Condition            Findings, associations*           Diagnosis                          Treatment

Blastomycosis                                                                 See the IDSA Web site (http://www.journals.

(continued)                                                                         uchicago.edu/IDSA/guidelines/) for

treating blastomycosis in HIV

Psoriasis              Well-demarcated plaques with    Usually clinical diagnosis    Topical corticosteroids; phototherapy (may

silvery scale, propensity for be poorly tolerated due to photosensitivity

extensor surfaces, may be of some HIV patients); retinoids; tar

associated with nail pitting                                       preparations or arthritis

Table 4. Prophylaxis for Opportunistic Infections

Disease                  Indications                    Regimen                  Comments

TB               Positive PPD (≥5 mm induration),   INH 300 mg qd, with

history of prior positive PPD         pyridoxine 50 mg qd without INH prophylaxis,            for 9 months high-risk exposure

Pneumocystis carinii     Prior bout; CD4 <200 cells/mm3;    TMP-SMX 1 DS qd or    May be discontinued if immuno-

pneumonia            thrush; FUO                     1 DS 3×/week or one     logic reconstitution is achieved,

SS qd or                with CD4 >200 cells/mm3 for

Dapsone 200 mg PO      3-6 months
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Table 4 (continued)

Disease                  Indications                     Regimen                       Comments

Varicella                 Exposure to chickenpox or zoster    Varicella-zoster immuno-

in person with no history of          globulin 625 units IM either or negative VZV antibody     given within 96 hours of

exposure

Streptococcus           All patients                         Pneumococcal vaccine       May have a suboptimal response in

pneumoniae                                                                  patients with CD4 <200 cells/mm3

Influenza                All patients                          Influenza vaccine             No definitive evidence supporting its

utility; has been associated with a

Table 4 (continued)

Disease                  Indications                    Regimen                  Comments

Candida                                                                   Prophylaxis not generally

recommended

Cryptococcosis                                                                    No evidence of survival benefit 

with prophylaxis

Histoplasmosis          CD4 <100 cells/mm3 in patient      Itraconazole 200 mg qd   Effective (not much supporting

living in endemic area & at                                      data) high risk for exposure to 

histoplasmosis
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HYPERTENSIVE CRISIS

Guilherme H. M. Oliveira, M.D.

Alexander Schirger, M.D.


ETIOLOGY

The causes of hypertensive crisis are listed in Table 1.

EPIDEMIOLOGY

■ Of all patients with hypertension, <1% develop malignant

hypertension during the illness, whereas 2%-7% develop

accelerated hypertension.

■ Blacks are more susceptible than whites and males more

than females.

■ Increased risk is between ages 40 and 60.
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▲ New third heart sound (acute or worsened congestive heart

failure)

▲ New aortic regurgitation murmur (aortic dissection)

▲ Wet rales and orthopnea (flash pulmonary edema)

▲ Focal neurologic signs (hemorrhagic stroke, encephalopathy)

▲ Papilledema (defines malignant hypertension) ■ Additional tests should include

pressure to 120 mm Hg within 20 minutes; nitroprusside

and labetolol should be used (see below). ■ Drug of choice is sodium nitroprusside given in ICU with

blood pressure monitoring through an arterial catheter.

▲ Initial dose is 0.5-10.0 μg/kg per minute, titrated to a max-

imal dose of 500 μg/kg per hour.

▲ Monitor thiocyanate levels every 48 hours, discontinue if

blood level is >12 mg/dL

▲ If toxicity develops, give sodium nitrate or hydroxo-

cobalamin.
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■ -Methyldopa and hydralazine are the drugs of choice for  α

hypertensive crisis of pregnancy.

■ If fluid overload state exists, loop diuretics should be con-

sidered for cautious use.  Monitor both by chemical and

hemodynamic parameters.
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INFECTIVE ENDOCARDITIS

Axel Pflueger, M.D.

Walter R. Wilson, M.D.

616

Table 1. Classification of Infective Endocarditis

Class           Course/comments       Underlying cardiac disease                     Organism

Acute               Aggressive              May or may not have          Staphylococcus aureus, group B

preexisting valve disease       streptococci, Streptococcus pneumoniae, Neisseria

gonorrhoeae

Subacute             Indolent                  Structural valve disease        Viridans streptococci, enterococci, Streptococcus

bovis, HACEK group

Intravenous drug       Aggressive               Tricuspid valve (most          Staphylococcus aureus, Pseudomonas aeruginosa or

abusers                                         common), may involve         other gram-negative bacilli, Candida species
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▲ Roth spots—lymphocytes surrounded by edema and hem-

orrhage in nerve fiber layer of retina

▲ Osler nodes—small, tender, purplish erythematous skin

lesions from infected microemboli or hypersensitivity reaction in pads of fingers or toes, in palms of hands or soles of feet

▲ Janeway lesions—macular raised, nontender hemorrhagic Table 3. Complications of Infective Endocarditis

Congestive heart failure          Brain abscess Ruptured valve                 Ruptured mycotic aneurysm Sinus of Valsalva aneurysm       (intracranial hemorrhage) Aortic root abscess              Septic pulmonary infarcts Myocardial abscess             Splenic infarcts Myocardial infarction           Arterial emboli and infarcts Pericarditis                       Arthritis Cardiac arrhythmia             Myositis

(conduction defects)           Glomerulonephritis
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■ Pericarditis may occur.

■ Emboli and/or infarction may be found in various body

organs, as may abscesses and microabscesses. ■ Kidneys may show embolic and/or immune-complex

glomerulonephritis.

DIAGNOSTIC PROCEDURES

Table 4. Duke Criteria for Diagnosis of Infective

Endocarditis

Major criteria

1. Positive blood culture

Typical microorganism for infective endocarditis from 2

separate blood cultures—viridans streptococci, Streptococcus bovis, HACEK group, or community-acquired Staphylococcus aureus or enterococci, in the absence of a primary focus or

Persistently positive blood culture—defined as recovery of a
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MANAGEMENT

General Measures

■ Initial hospitalized care

■ Intensive care may be needed for critically ill patients. ■ Outpatient home IV antibiotic therapy may be used for

selected patients who are stable and reliable. ■ Blood cultures—two sets at three different times (12 hours 622                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  ≤ Table 5. Therapy for Native Valve Endocarditis Caused by Highly Penicillin-Susceptible (MIC 0.12 μg/mL)

Viridans Group Streptococci and Streptococcus bovis

Duration,      Strength of

Regimen              Dosage & route*         weeks    recommendation             Comments

Aqueous crystalline             12-18 million U/24 hours IV                                    Preferred for most patients >65 years

penicillin G sodium or         continuously or in 6 equally        4                             or patients with impaired CN VIII

divided doses                                      IA          or renal function

Ceftriaxone sodium            2 g/24 hours IV or IM in 1          4

dose

Table 5 (continued)

Duration,      Strength of

Regimen            Dosage & route*        weeks    recommendation           Comments

Aqueous crystallne      12-18 million U/24 hours IV                                    2-Week regimen is not intended for

penicillin G             continuously or in 6 equally        2                             patients with known cardiac or sodium or            divided doses                                              extracardiac abscess or for those 

IB

Ceftriaxone sodium     2 g/24 hours IV or IM in 1                                       with creatinine clearance 

plus                    dose                              2                            <20 mL/min, impaired CN VIII

Gentamicin sulfate ‡    3 mg/kg per 24 hours IV or                                      function, or Abiotrophia,
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Table 5 (continued)

Duration,      Strength of

Regimen              Dosage & route*         weeks    recommendation             Comments

Vancomycin hydrochloride //    30 mg/kg per 24 hours IV in        4               IB         Vancomycin therapy is recommended

2 equally divided doses, only for patients unable to tolerate

not to exceed 2 g/24 hours                                       penicillin or ceftriaxone unless serum levels are Vancomycin dosage should be 

inappropriately low adjusted to obtain peak (1 hour after

Pediatric dose:† 40 mg/kg completion of infusion) serum level

Table 6. Therapy for Native Valve Endocarditis Caused by Strains of Viridans Group Streptococci and

Streptococcus bovis Relatively Resistant (MIC >0.12 μg/mL to 0.5 μg/mL) to Penicillin* ≤

Duration,      Strength of

Regimen            Dosage & route         weeks     recommendation           Comments

Aqueous crystallne     24 million U/24 hours IV                                       Patients with endocarditis caused

penicillin G             continuously or in 4-6               4                              by penicillin-resistant (MIC sodium or            equally divided doses                                        >0.5 μg/mL) strains should be

Ceftriaxone sodium    2 g/24 hours IV or IM in 1          4               IB           treated with a regimen recom-

plus                    dose                                                           mended for enterococcal
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Table 6 (continued)

Duration,      Strength of

Regimen              Dosage & route*         weeks    recommendation             Comments

Vancomycin hydrochloride §    30 mg/kg per 24 hours IV in        4               IB         Vancomycin therapy is recommended

2 equally divided doses, only for patients unable to tolerate

not to exceed 2 g/24 hours                                       penicillin or ceftriaxone unless serum level is

inappropriately low

Pediatric dose:‡ 40 mg/kg

Table 7. Therapy for Endocarditis Due to Enterococci

Regimen             Dosage & route      Duration, weeks                Comments

Aqueous crystalline penicillin   18-30 million U/24 hours

G sodium                   IV continuously or in

6 equally divided doses

With gentamicin sulfate         1 mg/kg IM or IV every                         4 weeks for patients with symptoms <3

8 hours                          4-6             months

Ampicillin sodium             12 g/24 hours IV                               6 weeks for patients with symptoms >3

continuously or in 6                               months
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Table 8. Therapy for Endocarditis Caused by Staphylococci in Absence of Prosthetic Materials*

Strength of

Regimen              Dosage & route*        Duration   recommendation             Comments

Oxacillin-susceptible strains

Nafcillin sodium or            12 g/24 hours IV in 4-6          6 weeks                       For uncomplicated right-sided IE

oxacillin†                       equally divided doses                                IA           (i.e., 2 weeks)

With optional addition of       3 mg/kg per 24 hours IV or       3-5 days            IB         For complicated right-sided IE and 

gentamicin sulfate ‡             IM in 2 or 3 equally divided                                     for left-sided IE

doses Clinical benefit of aminoglycosides

Table 8 (continued)

Strength of

Regimen            Dosage & route*       Duration   recommendation           Comments

For penicillin-allergic                                                                          Consider skin testing for oxacillin-

(non-anaphylactoid                                                                    susceptible staphylococci and type) patients questionable history of immediate-

type hypersensitivity to penicillin

Cefazolin          6 g/24 hours IV in 3 equally     4-6 weeks           IB          Cephalosporins should be avoided

divided doses                                                  in patients with anaphylactoid-630

Table 8 (continued)

Strength of

Regimen              Dosage & route*        Duration   recommendation             Comments

Oxacillin-resistant strains

Vancomycin//                 30 mg/kg per 24 hours IV in     6 weeks           IB         Adjust vancomycin dosage to achieve

2 equally divided doses 1-hour serum level of 30-45 μg/mL

Pediatric dose:  40 mg/kg and trough level of 10-15 μg/mL

per 24 hours IV in 2 or 3

equally divided doses

Table 9. Therapy for Prosthetic Valve Endocarditis Caused by Staphylococci (Oxacillin-Susceptible

Strains)*

Duration,      Strength of

Regimen            Dosage & route         weeks    recommendation           Comments

Nafcillin or oxacillin    12 g/24 hours IV in 6 equally       ≥6                IB          Cefazolin may be substituted for

plus                    divided doses                                                   nafcillin or oxacillin

Rifampin              900 mg IV or PO in 3 equally      ≥6                         Penicillin G 24 million U/24 hours

plus                    divided doses                                                   may be used in place of nafcillin

Gentamicin†           3 mg/kg per 24 hours IV or          2                           or oxacillin if strain is penicillin-632

Table 9 (continued)

Duration,      Strength of

Regimen                 Dosage & route*                weeks     recommendation        Comments

Vancomycin          30 mg/kg per 24 hours in 2 equally divided        ≥6               IB         Adjust vancomycin to achieve 

plus                  doses                                                                         1-hour serum level of

Rifampin             900 mg/24 hours IV or PO in 3 equally            ≥6                           30-45 μg/mL and trough 

plus                  divided doses                                                                  level of 10-15 μg/mL

Gentamicin†         3 mg/kg per 24 hours IV or IM in 2 or 3            2

equally divided doses

Table 10. Therapy for Both Native Valve and Prosthetic Valve Endocarditis Caused by HACEK

Microorganisms

Duration,     Strength of

Regimen            Dosage & route         weeks    recommendation            Comments

Ceftriaxone sodium    2 g/24 hours IV or IM in            4             IB          Cefotaxime or another 3rd- or

or                    1 dose*                                                   4th-generation cephalosporin may

be substituted

Ampicillin-sulbactam † 12 g/24 hours IV in 4 equally        4            IIaB

or                    divided doses
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Table 10 (continued)

Duration,      Strength of

Regimen              Dosage & route*         weeks    recommendation             Comments

Ampicillin-sulbactam:  300 Prosthetic valve:  Patients with

mg/kg per 24 hours IV endocarditis involving a prosthetic

in 4 or 6 equally divided  cardiac valve or other prosthetic

doses cardiac material should be treated

Ciprofloxacin:  20-30 mg/kg                                    for 6 weeks

per 24 hours IV or PO in
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■ Rifampin may increase the requirement for warfarin oral

anticoagulant and oral hypoglycemic agents. ■ Gentamicin blood levels should be determined if treatment

is >5 days and for patients with renal dysfunction.

▲ Peak gentamicin level should be about 3 μg/mL and trough

<1 μg/mL.

▲ Multiple major systemic emboli

▲ Infection caused by resistant organisms, e.g., Aspergillus,

Candida, other fungi, Pseudomonas aeruginosa

▲ Dehiscence of infected prosthetic valve

▲ Relapse of prosthetic valve endocarditis

▲ Persistent bacteremia despite antibiotic treatment

RISK FACTORS

■ High-risk category—antimicrobial prophylaxis recommended

for invasive procedures (dental work, genitourinary tract,
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PREVENTION AND PROPHYLAXIS ■ Who should receive antibiotic prophylaxis?

▲ All patients with high- and moderate-risk factors undergoing 

• Dental extractions

• Periodontal procedures, including surgery, scaling and

root planing, probing, and recall maintenance

• Dental implant placement and reimplantation of avulsed

• Intracanal endodontic treatment; postplacement and

build-up

• Placement of rubber dams • Postoperative suture removal • Placement of removable prosthodontic or orthodontic

appliances

• Taking of oral impressions • Fluoride treatments • Taking of oral X-rays • Orthodontic appliance adjustment
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▲ Prophylaxis should not be extended more than 24 hours

postoperatively.

COURSE AND PROGNOSIS

■ In staphylococcal endocarditis, fever may persist up to 5

days and positive blood cultures may persist up to 5 days

after appropriate treatment is started Table 12. Prophylactic Regimens for Genitourinary or

Gastrointestinal Procedures

Situation              Agent               Regimen

High-risk patients      Ampicillin plus    Ampicillin

gentamicin           Adults:  2 g

Children:  50 mg/kg

Gentamicin—adults

& children:  1.5 mg/kg

30 Minutes before

procedure & ampicillin
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INFLAMMATORY BOWEL DISEASE

Conor G. Loftus, M.D.

Edward V. Loftus, Jr., M.D.

■ High concordance of disease in monozygotic twin pairs

(Crohn disease > ulcerative colitis) ■ Identical twin of a patient does not uniformly develop IBD,

so nongenetic factors are also involved.

Infection

■ Atypical mycobacteria, cell-wall deficient bacteria, and

previous exposure to measles (rubeola) are implicated as

potential causes, but this is controversial. ■ Bacterial or viral gastroenteritis may serve as an “environ-
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Table 1. Epidemiologic Features of Inflammatory Bowel

Disease

Incidence/100,000                  CD 1-10

UC 2-18

Prevalence/100,000                 CD 20-150

UC 40-250

Race White>black>Hispanic>Asian  Table 2. Differential Diagnosis for Fulminant Colitis and

Toxic Megacolon

Ulcerative colitis

Crohn colitis

Infectious colitis

Shigella

Salmonella

Aeromonas hydrophila

Campylobacter

E. coli O157:H7

Complications

 

Intestinal                                             Extraintestinal




Extraintestinal Complications

■ Pancreatitis

▲ Duodenal Crohn disease may obstruct the pancreatic duct

or render the sphincter of Oddi incompetent.

▲ In IBD, bile is lithogenic, predisposing to biliary sludge or

stones and secondary pancreatitis.

▲ IBD medications—azathioprine, 6-mercaptopurine,

sulfasalazine, mesalamine, olsalazine, and metroni-dazole—have been implicated in development of pancreatitis.
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▲ Ocular emergencies include episcleritis and anterior

uveitis.

▲ Episcleritis parallels intestinal disease activity; anterior

uveitis does not.

▲ Consult ophthalmology. ■ Urologic manifestations

▲ Urolithiasis Table 3. Stepwise Approach to Diagnosis of Ulcerative

Colitis and Crohn Disease According to Type of Investigation

Investigation        Ulcerative colitis         Crohn disease

Clinical              Bloody diarrhea       Diarrhea

Weight loss

Abdominal pain

Right lower quadrant 

mass
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Table 3 (continued

Investigation        Ulcerative colitis         Crohn disease

Pathologic

Focal granulo-    Never                Common

mas

Transmural      Rare                Common Table 4. Criteria for Assessing Severity of Ulcerative

Colitis

Variable            Mild          Moderate      Severe

Bowel movements      <4/day          4-6/day        >6/day

Minimal blood       Bloody        Bloody

Fever                   None              ±          >99.5°F Pulse, beats/minute        <90              90-100         >100 Hemoglobin,            >12             9-12           <9

g/L

ESR, mm/1 hour         <10            10-30          >30
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▲ Methylprednisolone (Solu-Medrol)—IV 40-60 mg daily

(for severe IBD flares)

▲ Hydrocortisone enema (Cortenema)—100 mg twice daily

(for acute management of distal colitis)

■ Novel

▲ Budesonide (Entocort EC)

• 6-9 mg PO daily (controlled ileal release formulation)

combination with metronidazole for active disease and fistulas.

Biologic Response Modifiers

■ Infliximab (Remicade)

▲ Chimeric monoclonal antibody to tumor necrosis factor α

▲ Approved for treating refractory or fistulizing Crohn

disease

▲ For moderate to severe Crohn disease, 5 mg/kg IV infusion

on weeks 0, 2, and 6, followed by every 8 weeks
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MYASTHENIA GRAVIS AND DISORDERS

OF THE NEUROMUSCULAR JUNCTION

Guilherme H. M. Oliveira, M.D.

Kathleen M. McEvoy, M.D.

pathogenesis of autoimmune myasthenia gravis, perhaps by triggering recognition of self AChR as nonself.

■ Neonatal myasthenia gravis—10%-15% of infants born to

myasthenic mothers develop neonatal myasthenia gravis

from transplacental transfer of AChR antibodies.

▲ It typically presents as feeble cry, feeding and respirato-

ry difficulty, general or facial weakness, and ptosis, which may resolve completely in several weeks.

EPIDEMIOLOGY
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(corticosteroids, aminoglycosides, tetracyclines, quinidine,

procainamide,-blockers, lidocaine, narcotics, and psy-β

chotropics)

Complications

Crisis (Myasthenic vs. Cholinergic) ■ In myasthenia gravis, severe muscle weakness and respira-


DIAGNOSTIC STRATEGIES

■ Diagnosis is based on history, physical exam, anti-

cholinesterase testing, and lab studies.

Physical Exam

■ Examine using provocative maneuvers to induce weakness

by asking the patient to do the following:

▲ Look up without closing the eyes for 1 minute

▲ Count loudly from 1 to 100

▲ Hold the arms elevated for 3 minutes
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Other Studies

■ MRI, CT of mediastinum to detect thymoma

MANAGEMENT OF ACUTE AND CHRONIC CONDITION Acute Crisis

■ Weakness sufficient to cause respiratory failure ■ Plasmapheresis

▲ Indication—severe generalized or fulminating myasthenia

gravis refractory to other forms of treatment

▲ Three to four daily exchanges of 2 L of plasma result in

objective improvement and decreased AChR antibody titer.

■ Prednisone

▲ Initial dose, 60-80 mg daily

Long-Term Therapy
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Immune Globulin

■ IV immunoglobulin at 400 mg/kg for 5 consecutive days

may improve severe disease within 2-3 weeks.

Cyclosporine

■ Is equally effective as azathioprine, with more rapid onset of

benefit
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NEUTROPENIA

Tait D. Shanafelt, M.D.

Rafael Fonseca, M.D.

■ A short differential of the causes of neutropenia is listed in

Table 1.

DIFFERENTIATING THE DIFFERENTIAL ■ Patients with de novo neutropenia (i.e., no recent

chemotherapy)

▲ Evaluate blood smear for blasts.

▲ Stop offending medications (see list in Table 1).

▲ Check vitamin B , folate, HIV, antinuclear antibody. 12

▲ Consider bone marrow biopsy.
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▲ Physical exam

• Examine oropharynx, lungs, abdomen, skin (search for

source of infection).

• Inspect site of indwelling catheters for erythema or

drainage (search for evidence of line infection).

• Evaluate dentition (search for oral abscess and likelihood

of anaerobic infection).

▲ Many centers add vancomycin empirically for all neu-

tropenic bone marrow transplant patients at onset of fever.

▲ Vancomycin should also be added empirically for noso-

comial neutropenic fever if incidence of methicillin-resist-ant Staphylococcus aureus (MRSA) is high (>5%) in your facility.

■ Add acyclovir if cold sores or HSV-appearing lesions are

present.

■ Add anaerobic coverage (metronidazole, clindamycin, imipen-

em-cilastatin) if abdominal pain is consistent with typhlitis
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Use of Growth Factors in Neutropenic Fever ■ The value of routine use of growth factors (i.e., G-CSF, GM-

CSF) is debatable and they cannot be recommended at this

time.

▲ Primary effect—to shorten the duration of neutropenia or

hospitalization by approximately 24 hours without affect-ing mortality
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PANCREATITIS

Marina G. Silveira, M.D.

Suresh T. Chari, M.D.

Table 1. Pathophysiology of Acute and Chronic

Pancreatitis

Acute Chronic 

pancreatitis              pancreatitis

Presumed      Inappropriate intra-    Incompletely understood

initiating        pancreatic activation Hypotheses include:

event          of zymogens            Duct obstruction due to

protein plugs

Toxic effects of chronic

alcohol use
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Table 2. Comparison of Features of Acute and Chronic

Pancreatitis

Acute             Chronic

Etiology (most        Alcohol, gallstones    Alcohol

common)

Epidemiology        Men, women        Men Table 3. Etiology of Acute Pancreatitis*†

Obstruction     Gallstones, biliary sludge, microlithiasis

Ampullary or pancreatic tumors (primary or

metastatic)

Less common—pancreas divisum with

accessory-duct obstruction, choledochocele, periampullary duodenal diverticula, hypertensive sphincter of Oddi, worms or foreign bodies (occluded pancreatic duct stent) obstructing papilla
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Table 3 (continued)

Trauma

Accidental   Blunt or penetrating trauma to abdomen Iatrogenic    Post-ERCP (especially after therapeutic

intervention or manometry of sphincter of Oddi), postoperative

Miscellaneous   Penetrating peptic ulcer, Crohn disease, renal 

• Findings are nonspecific, and additional testing is usu-

ally needed.

• Abdominal X-ray—Findings are normal in mild dis-

ease; “sentinel” loop (small-bowel ileus) or colon “cut-off sign” (descending colon spasm due to severe inflam-mation) or diffuse ileus seen in severe disease.

• Chest X-ray—Findings are abnormal in about 1/3 of

patients and include elevation of hemidiaphragm, pleu-ral effusions, basal atelectasis, pulmonary infiltrates, and acute respiratory distress syndrome.
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Table 6. Severity of Acute Pancreatitis

Mild       Minimal or no organ dysfunction

No local complications

Uneventful recovery

Severe Manifests as organ failure and/or local complications

(e.g., necrosis, abscess, or pseudocyst)

≥3 of Ranson’s 11 criteria present Table 8. Current Diagnostic Approach

Test                          Comments

Amylase      Increase ≥3 times upper limit of normal, corner-

stone of diagnosis; returns to normal faster than lipase levels

Many nonpancreatic diseases can also cause

increased serum levels, especially <3 times elevated

Combine with clinical and radiologic features for

diagnosis


III   DISEASES

 

Table 9. Biochemical Tests Available

Condition                        Tests

Increased serum & urinary Amylase, pancreatic isoamylase,

levels of pancreatic enzymes    lipase not clinically used

Increased serum levels of        Pancreatitis-associated protein,

nonenzymatic pancreatic        trypsinogen activation peptide

▲ Pain control—parenteral narcotics usually required

• Fentanyl, morphine, meperidine, hydromorphone can be

used (see Severe Acute Pancreatitis below)

▲ Oral intake is encouraged early and advanced from clear

liquid diet to solid food as tolerated.  Routine nasogastric tube is not necessary or beneficial (use only for gastric or intestinal ileus or intractable nausea and vomiting).

▲ Removal or management of factors that may have pre-

cipitated attack—cessation of alcohol use, cessation of drugs, insulin for poorly controlled diabetes with hyper-


III   DISEASES

 

• Acute respiratory distress syndrome (serious compli-

cation)—endotracheal intubation with positive end-expiratory pressure ventilation and low tidal volume

▲ Cardiovascular

• Complications such as congestive heart failure, acute

myocardial infarction, arrhythmias, cardiogenic shock

• Hypotension refractory to fluid resuscitation—dopamine

• If sterile, continue medical therapy for 4-6 weeks

(patients usually do well medically).

• If suspicion for infection is high, consider repeating

aspiration.

■ Nutrition

▲ Make every attempt to give enteral nutrition whenever

possible to maintain intestinal barrier, to decrease bac-terial translocation, and to avoid metabolic and catheter-related infectious complications associated with total parenteral nutrition.
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■ Severe necrotizing pancreatitis—high rate of complications

and marked mortality, especially when infection is present ■ Risk of infection—increases with amount of necrosis and

time from onset of acute pancreatitis (peaks at 3 weeks) ■ Overall mortality in necrotizing pancreatitis, up to 30%.

▲ Early deaths (<2 weeks) usually are due to severe sys-

temic inflammatory response and multisystem failure.

680                                                                                                                                                                                                                                                Table 10. Ranson Criteria for Predicting Severity of Acute Pancreatitis*

 

Non-gallstone pancreatitis                                                Gallstone pancreatitis

0 hour                          48 hours                         0 hour                      48 hours

Age >55                        Hematocrit ↓ by ≥10%            Age >70                      Hematocrit ↓ by ≥10% WBC >16     9                                                                        9 × 10 /L BUN ↑ ≥ 5 mg/dL despite WBC >18 × 10/L              BUN ↑ ≥2 mg/dL despite
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■ Chronic obstructive pancreatitis—result of pancreatic duct

obstruction by any cause

▲ Does not calcify

▲ Cured by relief of obstruction

Etiology

■ The causes of chronic pancreatitis are listed in Table 12. Table 12. Causes of Chronic Pancreatitis

Chronic calcifying pancreatitis*

Chronic alcohol use

Hereditary pancreatitis

Tropical pancreatitis

Metabolic diseases (hyperlipidemia, primary hyperpara-

thyroidism)

Autoimmune (primary or associated with Sjögren syndrome,

PSC, IBD)

Idiopathic
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Complications

■ Complications of chronic pancreatitis are listed in Table 15.

Management

■ General—abstinence from alcohol or other causative agents ■ Pain management—guidelines recommend following step-

wise approach:

Table 14. Imaging Tests for Chronic Pancreatitis

Test                          Comments

Plain abdominal Pancreatic calcifications (within ductal system,

X-rays not in parenchyma) pathognomonic, present

in up to 30% of cases

Transabdominal   Pancreatic enlargement, ductal dilatation,

ultrasound         pseudocyst

CT           Best noninvasive test

May show calcifications & cysts not seen on

plain X-rays
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Table 15. Complications of Chronic Pancreatitis

Pseudocysts           Splenic vein            Endocrine Pancreatic ascites &     thrombosis              insufficiency

pleural effusion      Bile duct or duodenal    Exocrine

Hemosuccus          obstruction            insufficiency

pancreaticus         Pseudoaneurysm        Narcotic addiction

Pancreatic cancer
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PERICARDIAL DISEASES

Guilherme H. M. Oliveira, M.D.

James B. Seward, M.D.

688

Table 1. Types and Causes of Pericardial Disease

Type            Cause            Acute symptoms     Effusion size          Constriction         Tamponade

Idiopathic        Up to 30% of cases          Very common         Small/moderate         Very rare            Almost never Viral             Coxsackievirus, influenza,    Very common          Small/moderate         Very rare             Almost never

hepatitis A & B, HIV,

enterovirus

Bacterial         Staphylococci, strepto-       Infrequent              Variable                 Common with        Uncommon but

cocci, pneumococci,                                                      staphylococci         possible gram-negative bacteria

Table 1 (continued)

Type           Cause           Acute symptoms      Effusion size     Constriction        Tamponade

Traumatic    Postcardiotomy syndrome, Common postopera-    Variable          Uncommon, but     Rare with 

MI, radiation, blunt or        tive cardiac and                             common with        Dressler syn-perforating trauma,          post MI                                   radiation            drome & aortic dissection,                                                                                  radiation, but esophageal fistula                                                                             common with

dissection, myo-

cardial rupture

▲ Chest pain in the setting of another disease, e.g., upper

respiratory tract illness, florid connective tissue disease, acute uremia

Symptoms

■ Fevers

■ Chest pain, pleuritic component—worsens in supine position

and is relieved with leaning forward, may be indistinguish-

able from anginal pain
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Signs

■ Tachycardia is universal. ■ Most patients are hypotensive or relatively hypotensive

compared with previous measurements of their blood pressure. ■ Extremities are cold.

■ Jugular venous pressure is invariably elevated. ■ Tachypnea with borderline oxygen saturation ■ Ascites

■ Lower extremity edema

■ Pericardial knock (protodiastolic dull sound, like a third

heart sound but heard best in the left sternal border)

DIAGNOSTIC TESTS

Acute Pericarditis

Echocardiography

■ Diagnostic gold standard in the right clinical setting
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Cardiac Tamponade

Echocardiography

■ The gold standard and only test necessary ■ Pericardial effusion is usually circumferential but may be

localized in patients after cardiac surgery. ■ Right ventricular diastolic collapse (very specific, but may

be insensitive in patients with very high right ventricular Right and Left Heart Catheterization ■ Only performed if necessary after echocardiography ■ Ventricular interdependence (sensitive and specific) ■ End-diastolic pressure equalization between the left and right

ventricles (sensitive but not specific) ■ Rapid descent, rapid increase, and plateauing of right ven-

tricular diastolic pressure (square root sign) ■ Prominent x and y descent on right atrial tracing ■ The main difficulty in the diagnosis of constrictive peri-

carditis is differentiating it from restrictive cardiomyopathy.
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▲ Traumatic—surgical correction of trauma (i.e., dissec-

tion, rupture, perforation)

▲ Inflammatory—pericardiocentesis with pigtail catheter

and treatment of underlying disease

Constrictive Pericarditis

■ Surgical pericardiectomy
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PNEUMONIA

David Allan Cook, M.D.

Randall S. Edson, M.D.

▲ Resolves in 4-5 days

■ True pneumonia is late development (>2 days after event),

likely superinfection

▲ Anaerobic bacteria are common—Bacteroides,

Peptostreptococcus, Fusobacterium

▲ Usual “bugs” (vary with clinical setting, i.e., community

vs. nosocomial) are also still common (if infectious).

EPIDEMIOLOGY

Community-Acquired Pneumonia
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■ Symptoms can be very nonspecific, especially among elderly

or hospitalized patients

▲ Nonspecific fever

▲ Mental status change

▲ Nonproductive cough

▲ Pleuritic chest pain

■ “Atypical” presentation—often, but not always, correlates

▲ Critical question—Does it need drainage?  The answer is

“yes” if

• pH <7.1 (best single test) • LDH >1,000 U/L

•                                      9 Cell count >25,000/μL (>25 × 10/L) • Glucose <40 mg/dL

■ Treatment

▲ Drainage (chest tube)

▲ IV antibiotics

• Add clindamycin if not already in regimen (metro-


III   DISEASES

 

Table 1. “Fine Criteria” for Triage of Pneumonia

If all of the following are true:

Age <50 years

No history of CHF, cancer, stroke, renal disease, liver disease Vital signs:  pulse <125, respirations <30, temperature <40°C 

& >35°C, SBP >90 mm Hg

Mental status normal

▲ Doxycycline is appropriate if patient is <50 years old and

otherwise healthy.

▲ Erythromycin (most cost-effective), azithromycin, and

clarithromycin are next choices.

▲ Levofloxacin, gatifloxacin, moxifloxacin (not ciprofloxacin)

are extremely effective but expensive, and there is concern about encouraging resistance.

■ Alternative—amoxicillin-clavulanate (Augmentin), PO

cephalosporin

■ Treat 7-10 days (afebrile at least 3 days), except azithromycin
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▲ Clindamycin is probably better in lung abscess. ■ Alternative—piperacillin-tazobactam or amoxicillin-clavulanate

General Measures for All Types of Pneumonia Cough

■ Use combination expectorant (guaifenesin) or antihistamine

(Phenergan) plus suppressant (codeine, dextromethorphan,
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POISONINGS AND OVERDOSES

Geeta G. Gyamlani, M.D.

William F. Dunn, M.D.

Robert W. Hoel, Pharm. D.

■ Abdomen—bowel sounds, bladder size ■ Skin—burns, bullae, color, warmth, puncture marks ■ Breath—odor

■ Physical exam findings may help characterize the poison-

ing as a classic “toxidrome,” which can be extremely help-

ful, especially when the ingested agent is unknown (Table 1).

Lab Exam

■ Will vary depending on individual scenario and clinical sus-

picions of an astute clinician
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▲ Urine toxicology screens may detect agents not screened

in plasma, including drugs of abuse.

▲ Plasma toxicology screens include drugs, many of which

are tested quantitatively—acetaminophen, salicylates, car-boxyhemoglobin, ethanol, methyl alcohol, ethylene gly-col, theophylline, phenytoin, lithium, digoxin, barbitu-rates, and tricyclic antidepressants.

weight toxins (alcohols, amphetamines, phenobarbital, lithium, salicylates, theophylline, thiocyanate)

• Is most effective in removing drugs with low protein

binding and low volume of distribution (VD)- VD = (amount drug ingested/plasma concentration)

× 1/weight

SPECIFIC INTOXICATIONS

Acetaminophen

■ Second leading cause of toxic prescription drug ingestion
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Rumack-Matthew nomogram between 4 and 24 hours after

ingestion indicates possible hepatotoxicity and need for anti-

dote therapy (Fig. 1).

■ Ingestion of 150 mg/kg or more may be associated with

acute hepatotoxicity; if 7.5 g or more is ingested, serum level

should be measured.

■ NAC is most effective if started within 8-24 hours after acet-

aminophen overdose.

■ It is reasonable to administer NAC if level of acetaminophen

is toxic after 24 hours or possible liver injury is detectable. ■ Recommended PO dose of NAC—140 mg/kg loading dose,

followed by 70 mg/kg every 4 hours for 17 doses

▲ Dilute 10% or 20% NAC to 5% in juice, soft drink, or

water to give PO or by nasogastric tube

▲ Adverse reactions to NAC include nausea, vomiting, and

diarrhea.
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■ Gastrointestinal tract bleeding, including esophageal varices ■ Pancreatitis

■ Malnutrition predisposing to hypoglycemia, ketoacidosis,

and osmolar gap

■ Fetal alcohol syndrome

■ Physical dependence with characteristic withdrawal syn-

drome can persist for several days.

■ Folic acid supplementation ■ Lorazepam IV for seizures ■ Lorazepam PO or IV for ethanol withdrawal syndrome

Ethylene Glycol

■ Ethylene glycol is used as a solvent for plastics, paints, wind-

shield cleaners, antifreeze, and deicer preparations.

Toxic Mechanism

■ Ethylene glycol is oxidized by alcohol dehydrogenase to gly-
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■ Fomepizole (methylpyrazole) inhibits the alcohol dehydrog-

enase enzyme, thereby slowing the metabolism of ethylene

glycol or methanol.

■ Hemodialysis for visual impairment (methyl alcohol), renal

failure, pulmonary edema, significant or refractory acido-

sis, and ethylene glycol (or methyl alcohol) level >25 mg/dL

increasing frequency of opening of chloride channels in

response to GABA stimulation

Clinical Features

■ Dose-dependent depression in level of consciousness not

usually accompanied by respiratory or cardiovascular

depression

▲ Airway protection, including intubation, may be necessary.

Diagnosis
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Clinical Features

■ Nausea, vomiting, abdominal pain, and diarrhea ■ Confusion, delirium, and hallucinations ■ Blurred vision, xanthopsia (yellow vision), photophobia,

and scotomata

■ Premature ventricular contractions (most common), sinus

arrhythmia, sinus bradycardia, all degrees of atrioventricu-

digoxin levels do not distinguish between bound and unbound drug; hence, drug levels do not correlate with toxicity after antibody therapy.

▲ May cause sensitization (to future doses) after administration

▲ Expensive

Salicylates

■ Found in many over-the-counter drugs such as aspirin, bis-

muth salicylate (Pepto-Bismol), and oil of wintergreen.


III   DISEASES

 

Tricyclic Antidepressants

■ Leading cause of death from pharmaceutical drug overdose

in the U.S.

Toxic Mechanism

■ Toxicity results from

▲ Anticholinergic actions
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PULMONARY THROMBOEMBOLISM

Ives R. De Chazal, M.D.

William F. Dunn, M.D.

Table 1. Hypercoagulable States

Inherited

Factor V Leiden mutation

Antithrombin III deficiency

Protein C deficiency

Protein S deficiency

Hyperhomocysteinemia

Prothrombin 20210A

Dysfibrinogenemia

Impaired clot lysis
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DIAGNOSTIC STRATEGY

■ Clinical approach to diagnosis of acute PE varies depending on

▲ Patient factors (e.g., underlying lung disease)

▲ Local institution-specific diagnostic and therapeutic capa-

bilities

▲ Hemodynamic status

■ First, establish the degree of clinical suspicion (low, inter-

▲ Combining the data of the degree of clinical suspicion

and the results of the V/Q scan add to the accuracy of the evaluation (Table 2).

■ Venous ultrasonography—highly accurate study in patients

with suspected DVT

▲ A negative study cannot rule out PE. ■ Approximately 30% of patients with PE by pulmonary

angiography have normal lower extremity ultrasound findings. ■ Positive lower extremity ultrasound findings require therapy. ■ Pulmonary artery angiography—“gold standard” for diag-
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• ELISA is preferable to latex method.

▲ Spiral CT

• Best for identifying PE in proximal pulmonary vascu-

lature, may not identify distal emboli

• With 70% sensitivity and 91% specificity, a negative

study does not conclusively rule out PE.

• Allows study of lung parenchyma, possibly clarifying Table 3. Weight-Based Nomogram for Heparin Dosing

Initial dose 80 U/kg bolus, then 18 U/kg

per hour

aPTT <35 seconds (<1.2           80 U/kg bolus, then 4 U/kg

× control)                         per hour

aPTT, 35-45 seconds               40 U/kg bolus, then 2 U/kg

(1.2-1.5 × control)                  per hour

aPTT, 46-70 seconds               No change

(1.5-2.3 × control)

aPTT, 71-90 seconds               Decrease infusion rate by 2
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■ Duration of therapy

▲ First event with time-limited risk factors—3-6 months

▲ Idiopathic VTE—6 months

▲ May treat with subtherapeutic warfarin (INR 1.5-2) life-

long after check.

▲ History of cancer, anticardiolipin antibodies, antithrombin

deficiency, recurrent PE or thrombophilia—12 months to Table 4. Examples of Level of Deep Venous Thrombosis

Risk

Successful prevention

Level of risk                       strategies

Low—minor surgery in patients <40   No specific measures

years with no additional risk factors Aggressive mobilization

Moderate—minor surgery in patients         * LDUH every 12 hours,

with additional risk factors, non-                † LMWH, ES, or IPC

major surgery in patients 40-60

years with no additional risk
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SEPSIS

Axel Pflueger, M.D.

Timothy R. Aksamit, M.D.

■ Mortality—30%-50%

■ Ages affected—all

■ Sex ratio—male = female ■ Annual incidence increased 9% between 1979 and 2000 ■ Increased incidence contributions from aging population,

increase and prevalence of immunocompromised patients, and

more invasive support of critically ill patients

ETIOLOGY

Microorganisms
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▲ Spirochetal disease—leptospirosis, relapsing fever

(Borrellia sp), Jarisch-Herxheimer reaction in syphilis

▲ Protozoal disease—T oxoplasma gondii, Trypanosoma

cruzi, Plasmodium falciparum

Common Sources of Sepsis

■ Lungs in 40%-50% of cases ■ Pulmonary, bloodstream, and urinary tract are most com-

mon sites of ICU nosocomial infection.

CLINICAL PRESENTATION

■ Signs and symptoms of sepsis are listed in Table 2.

DIAGNOSTIC STRATEGIES

Differential Diagnosis of SIRS

■ The differential diagnosis for SIRS is listed in Table 3.
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Table 3. Differential Diagnosis for Noninfectious Causes

of Systemic Inflammatory Response Syndrome

Pancreatitis

Gastric aspiration

Trauma and tissue injury including burns Blood product support, transfusions

Hemorrhagic shock ■ Disseminated intravascular coagulation ■ Noncardiogenic pulmonary edema and diffuse alveolar damage

TEST ORDERING

■ Blood cultures—positive in only 30% of patients ■ Serum lactate

■ Antigen detection systems—counterimmunoelectrophore-

sis and latex agglutination tests (pneumococcus, H. influen-

zae type B, group B streptococcus, meningococcus, legionel-

la, histoplasmosis) for select specimens (e.g., urine, CSF)
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■ ICU admission for patients with shock, respiratory failure, or

progressive multiorgan system dysfunction ■ Review, clarify, and articulate treatment goals and resusci-

tative status of patient if not already documented.

Organ Failure

■ Average risk of death increases by 15%-20% with failure of

▲ Vasopressors started for mean arterial pressure <65 mm Hg

or hypoperfusion (e.g., dopamine or norepinephrine, then with consideration of vasopressin, phenylephrine, or epi-nephrine)

▲ Renal dose of dopamine has not been shown to be of ben-

efit and is not recommended.

▲ Transfusion of packed RBCs to be considered if:

• Central venous pressure is 8 mm Hg ≥ • Mean arterial pressure is >65 mm Hg • Mixed venous oxygenation is <70%, and
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strategy for those at risk for or in the presence of acute lung injury or adult respiratory distress syndrome (ARDS).

▲ A limited trial of noninvasive positive pressure ventila-

tion may be appropriate if a short duration of ventilatory assistance is expected.

▲ Elevate head of bed >30° for patients requiring mechan-

ideal body weight, not actual) should be started for those at

risk for or with evidence of acute lung injury or ARDS.

▲ Limit volumes and airway pressures to decrease volume-

and pressure-related overstretching of the alveoli.

▲ Limit plateau pressure to <30-35 cm H 2O pressure if possible ■ Positive end-expiratory pressure generally to start at 10 cm

H2O pressure

■ Use of corticosteroids is controversial and has not clearly

been shown to alter outcome related to ARDS or acute lung

injury.
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■ Late septic shock with severe sepsis-related left ventricular

systolic dysfunction may demonstrate high pulmonary capil-

lary wedge pressure, low cardiac index, and normal or high

systemic vascular resistance.

■ Crystalloid intravascular volume resuscitation (including

repeat boluses) is guided by clinical and objective measures,

as noted above.

■ Septic shock usually causes ileus, which persists for 1-2

days and resolves after hypoperfusion has been corrected. ■ Delayed gastric emptying is common, especially early in

the natural course of diseases with sepsis ■ For stress ulcer prophylaxis, histamine antagonists, proton

pump inhibitors, or sucralfate is indicated, especially for

patients who require ventilatory support, have multiorgan

system failure, and cannot be fed enterally.

Coagulopathy
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• Increased nephrotoxicity with enflurane, cisplatin, and

possibly vancomycin

• Increased ototoxicity with loop diuretics • Increased paralysis with neuromuscular blocking agent

▲ Ampicillin—increased frequency of rash with allopurinol

▲ Fluoroquinolones—prolonged QTc interval in the con-

text of electrolyte abnormality or other cardioactive med-


III   DISEASES

 

URINARY TRACT INFECTIONS

Kirby D. Slifer, D.O.

William F. Marshall, M.D.

▲ Young women with acute uncomplicated cystitis

▲ Young women with recurrent cystitis

▲ Young women with acute uncomplicated pyelonephritis

▲ All adults with complicated UTI

▲ All adults with asymptomatic bacteriuria (this chapter

does not consider “young women with recurrent cystitis”)

ETIOLOGY

■ Table 2 gives representative species and their approximate

rates of identification in UTIs in different classes of patients.
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Table 2. Cause of Urinary Tract Infections

Lower urinary tract, uncomplicated infection, outpatient

E. coli, % of cases 70-95

S                        * t a p h yl ococcus sa p ro p h yt icus , % of cases            5-15

Upper urinary tract, complicated infection, inpatient

E †  .  co  l  i  Pseudomonas aeruginosa  Candida  spp

Proteus mirabilis Enterobacter spp           Morganella Table 3. Prevalence of Significant Bacteriuria by Age

Group

Age group Frequency, %

Adults

Young, nonpregnant women                       1-3 Pregnant women                                4-7 Men                                 0.1

Elderly

Women                              20-30 Men                                 10
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■                                               5 Symptomatic infection—usually have at least 10 bacte-

ria/mL urine

■ Asymptomatic bacteriuria—two specimens to confirm the

diagnosis of infection

▲                        5 One clean-catch specimen with 10 bacteria/mL has 80%

positive predictive value for true infection.

▲                 5 Two specimens with 10 bacteria/mL of same organism Acute Cystitis

■ Three days of treatment is more effective than single-dose

therapy and no different from 7-day therapy.

▲ Fluoroquinolones are first choice of therapy—norfloxacin

400 mg twice daily, ciprofloxacin 250 mg PO twice daily, levofloxacin 500 mg PO daily.

▲ Trimethoprim-sulfamethoxazole—1 double strength (DS)

tablet PO twice daily in areas where prevalence of resist-ance is <20%
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Asymptomatic Bacteriuria and Bacteriuria of Pregnancy ■ Therapy is not indicated for asymptomatic bacteriuria in an

adult except in cases of urinary tract obstruction and/or

pregnancy.

■ Remember, there is no urgency to begin treatment and two

cultures should be obtained to confirm the presence of bac-

teriuria before instituting antibiotic therapy.
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VASCULITIS

Peter D. Kent, M.D.

Thomas G. Mason II, M.D.

750

Table 1. Vasculitic Syndromes According to Blood Vessel Size

Vessels most commonly involved

Aorta & primary     Large & medium       Medium & small                     Capillaries

Vasculitic syndrome          branches              arteries            muscular arteries        Arterioles       & venules

Takayasu arteritis

Giant cell (temporal)

arteritis

Polyarteritis nodosa

Primary central 
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Complications

■ Vasculitis can cause many debilitating complications, includ-

ing neuropathies, thromboses, tissue ischemia, hemorrhage,

cognitive changes, and renal impairment.

DIAGNOSTIC STRATEGIES

■ ESR and C-reactive protein (CRP) are increased in most


SPECIFIC DISEASE ENTITIES

Takayasu Arteritis

Definition

■ Granulomatous arteritis of aorta and its major branches

Etiology

■ Unknown

Epidemiology
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Giant Cell (Temporal) Arteritis

Definition

■ Granulomatous arteritis of the aorta and its major branches,

with predilection for extracranial branches of the carotid

artery, particularly the temporal arteries

Etiology

Diagnostic Strategies

■ ESR averages 80-100 mm/hour (Westergren) ■ Diagnosis is confirmed with temporal artery biopsy specimen

showing transmural inflammation with mononuclear cells,

histiocytes, and multinucleated giant cells.

▲ If the biopsy specimen from the first side is negative, a

specimen should be obtained from the other side.

Management

■ Giant cell arteritis generally is treated with oral prednisone,
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■ Musculoskeletal—myalgias and arthralgias ■ Orchitis is common.

■ Pulmonary involvement is rare. ■ Complications

▲ Mononeuritis multiplex, intestinal ischemia, and renal

infarcts, with the latter two being the leading causes of death

▲ Aneurysms are at risk for rupture.

Etiology

■ Primary angiitis of the central nervous system has no known

cause.

■ Secondary angiitis of the central nervous system may result

from another systemic vasculitic syndrome, an infection, a

neoplasm, or a drug.

Epidemiology

■ Age at onset, usually in the 20s or 30s
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Epidemiology

■ Mean age at onset, between 38 and 48 years.

Clinical Presentation

■ Pulmonary—asthma (93% of patients) or allergic rhinitis,

often present for years before onset of vasculitis

▲ Infiltrates may be seen on chest X-ray.

Epidemiology

■ Affects both sexes equally ■ More common in whites ■ Mean age at onset, 41 years; range, 9-78 years

Clinical Presentation

■ Systemic constitutional symptoms ■ Epistaxis, saddle nose deformity, nasal septal perforation or

ulceration, pain over the sinuses

■ Subglottic lesions and stenosis
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deposits) affecting small vessels, commonly causing glo-

merulonephritis

Etiology

■ Unknown

Epidemiology ■ Small-vessel involvement is required and excludes the diag-

nosis of polyarteritis nodosa.

Management

■ PO or pulse cyclophosphamide in combination with corti-

costeroids

Cryoglobulinemic Vasculitis

Definition

■ Cryoglobulins are monoclonal or polyclonal immunoglob-
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Clinical Presentation

■ Purpura, cutaneous ulceration, and arthritis or arthralgia

(>70% of patients)

■ Peripheral neuropathy (40%-70%) ■ Renal involvement (<40%)

▲ Cryoglobulinemic glomerulonephritis occurs mainly with

type II mixed cryoglobulinemia and causes chronic renal

linemic vasculitis often require both corticosteroids and PO

or pulse cyclophosphamide.

▲ Interferon alfa is not recommended for acute exacerbations.

▲ Interferon alfa should be used after remission has been

achieved.

▲ Ribavirin may also be considered. ■ Plasmapheresis may help in severe cases.

Cutaneous Vasculitis

Definition
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ANTIMICROBIAL AGENTS

John W. Wilson, M.D.

Lynn L. Estes, Pharm.D. 

■ Patient drug allergies and organ function are critical to identify

and monitor for optimal selection and dosing of antimicro-

bial therapy.

■ Infectious disease consultation should be obtained for all

serious and complex infections.

ANTIBACTERIAL AGENTS

Penicillins (Table 1)

Prototypic Agents

■ Natural penicillins—penicillin G
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Spectrum of Activity

■ Natural penicillins—most streptococci and enterococci; most

Neisseria gonorrhoeae, susceptible anaerobes (Clostridium

spp, most oral Bacteroides, Fusobacterium, Peptostreptococcus),

Listeria, Pasteurella, Treponema pallidum (syphilis), Borrelia

burgdorferi (the species for Lyme disease) ■ Most staphylococci and gram-negative organisms produce -β ■ High-dose IV penicillin—can cause central nervous system

(CNS) side effects, including seizures (especially without

renal dose adjustment); hyperkalemia (potassium salt) or

hypernatremia (sodium salt)

■ Penicillinase-resistant penicillins—can cause interstitial

nephritis, phlebitis, hepatitis, and neutropenia with prolonged

use

■ Ticarcillin and Timentin—can cause sodium overload,

hypokalemia, platelet dysfunction


IV   THERAPY

 

■ Third generation:  cefotaxime, ceftriaxone, ceftazidime,

cefpodoxime, cefixime 

■ Fourth generation:  cefepime

Spectrum of Activity

■ First generation

▲ Highly active against methicillin-susceptible staphylo-Toxicities

■ GI effects (nausea, vomiting, and diarrhea) are most common. ■ Hypersensitivity reactions (cross-reactivity with penicillins,

about 5%), drug fever, and C. difficile colitis ■ Cefotetan and cefamandole (N-methylthiotetrazole side

chain)—associated with hypoprothrombinemia (increased

INR) and a disulfiram-like reaction when ethanol is con-

sumed

■ Ceftriaxone—associated with pseudocholelithiasis, cholelithi-

asis, and biliary colic, especially in young children
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Table 3. Carbapenems

Usual adult dose 

for normal

Drug           renal function              Elimination Ertapenem         1 g q 24 hours                 Renal* Imipenem         500 mg q 6 hours              Renal* Meropenem       1-2 g q 8 hours                Renal*

770

 

Table 4. Aminoglycoside Dosing for Normal Renal Function*

Gentamicin/tobramycin       Serum level         Amikacin/strepto           Serum level targets,

Condition            traditional dosing         targets, μg/mL        traditional dosing                  μg/mL

Pneumonia/sepsis        2-2.5 mg/kg q 8 hours            pk:  7-10         7-8 mg/kg q 8-12 hours               pk:  25-40

tr:  <1.2 tr:  2.5-8
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Table 5. Single Daily (Pulse) Dosing* Gentamicin/tobramycin 5-7 mg/kg daily Amikacin/streptomycin 15-20 mg/kg daily *Adjust dosing interval for renal dysfunction.

Dosing

■ Usual dosing is 15-20 mg/kg every 12 hours with normal

renal function.

■ Dose should be decreased or interval prolonged for renal

dysfunction.

■ Target trough levels are 5-15 μg/mL for most infections. ■ Troughs of 15-20 μg/mL may be appropriate for methicillin-

resistant S. aureus pneumonia or meningitis.

Fluoroquinolones (Table 6)
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pneumoniae, Mycoplasma pneumoniae, and Legionella

and thus are useful for community-acquired respiratory

infections.

■ Moxifloxacin, gatifloxacin, and gemifloxacin have appre-

ciable anaerobic activity but are not drugs of choice for

serious anaerobic infections.

Table 7. Tetracyclines and Tigecycline

Drug           Usual adult dose         Elimination

Doxycycline IV/PO    200 mg ×1, 100 mg bid      Biliary/renal Minocycline IV/PO    250 mg ×1, 100 mg bid      Biliary/renal Tetracycline PO        250-500 mg qid             Renal*/biliary Tigecycline IV         100 mg ×1, 50 mg q         Biliary-fecal/

12 hours                     renal

bid, twice daily; q, every; qid, four times daily. *Adjust tetracycline dose for renal function or use alternative agent.
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Table 8. Macrolides and Telithromycin

Drug            Usual adult dose         Elimination

Azithromycin         PO:  250-500 mg daily      Hepatic/biliary

IV:  500 mg daily

Clarithromycin         PO:  250-500 mg bid       Hepatic/renal* Erythromycin         PO:  250-500 mg tid-qid    Hepatic/biliary

IV:  500 mg-1 g qid Table 9. Miscellaneous Antibacterials

Usual adult dose 

for normal

Drug             renal function         Elimination

Clindamycin        PO:  150-450 mg qid          Hepatic

IV:  300-900 mg q 6-8 hours

Daptomycin        4 mg/kg IV daily (6 mg/kg      Renal*

under study)

Linezolid            600 mg bid (PO or IV)          Hepatic Metronidazole       7.5 mg/kg (500 mg) q           Hepatic
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Toxicities

■ Most commonly include rash and GI side effects ■ Antibiotic-associated diarrhea can occur in up to 20% of

patients, and C. difficile colitis occurs in 1%-10%.

Metronidazole (Table 9)

Spectrum of Activity ■ Also has activity against Nocardia and some mycobacterial

species

Toxicities

■ The most prominent is myelosuppression, especially with

prolonged use

■ Headache, diarrhea, and peripheral or optic neuropathy also

can occur.  

■ Linezolid is a weak monoamine oxidase inhibitor that can

interact with some medications, such as selective serotonin
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Table 10. Anti-HSV Agents

Usual adult dose 

for normal

Drug            renal function            Elimination

Acyclovir      Mucocutaneous disease:  5 mg/kg     Renal*

IV q 8 hours ■ Famciclovir is associated with headache, nausea, diarrhea,

and rare CNS effects, specifically confusion or hallucinations;

neutropenia and liver function test elevations may occur rarely.

Anti-Cytomegalovirus Agents (Table 11) Agents

■ Ganciclovir, valganciclovir, cidofovir, foscarnet

Spectrum of Activity

■ Ganciclovir and its prodrug, valganciclovir, are clinically


IV   THERAPY

 

Table 11. Anti-Cytomegalovirus Agents

Usual adult dose 

for normal

Drug            renal function            Elimination

Ganciclovir     IV induction:  5 mg/kg q 12 hours    Renal*

IV maintenance:  5 mg/kg q 24

Table 12. Anti-Influenza Agents

Usual adult dose 

for normal

Drug            renal function            Elimination

Amantadine    Treatment or prophylaxis:  100      Renal*

mg PO bid (or 100 mg PO

daily for patients ≥65 years) × 5 days

Rimantadine    Treatment or prophylaxis:  100      Hepatic/renal*
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Novel Adverse Effects

■ Nucleoside/nucleotide reverse transcriptase inhibitors—class

side effects include rare lactic acidosis, hepatic steatosis and

lipoatrophy; more common with stavudine and didanosine,

especially in combination.

▲ Abacavir has potential for serious hypersensitivity

reactions; symptoms may include fever, rash, GI (nausea,

▲ Nephrolithiasis can occur with indinavir; patients should

stay well hydrated to minimize this.

▲ Atazanavir can cause hyperbilirubinemia (usually asymp-

tomatic)

▲ Drug interactions should be reviewed closely—most

commonly, protease inhibitors inhibit metabolism of other drugs via CYP 3A4, and some can also be inducers of other CYP isoenzymes.

■ Fusion inhibitor (enfuvirtide)—local site reactions with SQ

injection are common.
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Table 13. Azole Antifungal Dosing

Usual adult dose 

for normal             Excretion

Drug           renal function         (liver/kidney)

Fluconazole        200-400 mg daily                Renal*

(PO/IV)

Itraconazole PO†   200 mg daily-bid                 Hepatic Table 14. Amphotericin Dosing*

Excretion

Drug        Usual adult dose           (liver/kidney)

Amphotericin B   0.25-1.5 mg/kg daily       Intracellular degra-

deoxycholate                               dation

AmBisome†     3-5 mg/kg daily          Intracellular degra-

dation

Abelcet†          3-5 mg/kg daily            Intracellular degra-

dation

Amphotec       3-5 mg/kg daily           Intracellular degra-
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■ Not active against Cryptococcus spp and the Zygomycetes

Toxicities (Not Common)

■ Possible histamine-related effects—rash, facial swelling ■ Liver function test abnormalities

ANTIMYCOBACTERIAL AGENTS

Table 15. Echinocandins

Excretion

Drug           Usual adult dose         (liver/kidney)

Caspofungin      70 mg IV load × 1, then 50 mg   Hepatic

IV daily

Micafungin      50-150 mg daily                Hepatic Anidulafungin    Investigational                   Investigational
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Second-Line Agents

■ Fluoroquinolones (moxifloxacin, levofloxacin), aminogly-

cosides (streptomycin, amikacin, kanamycin), capreomycin,

ethionamide, cycloserine, para-aminosalicylic acid, linezo-

lid, clofazimine

Non-TB Mycobacteria Agents Appendix 1. Organism Taxonomy Aerobic Bacteria

Gram-positive cocci               Gram-negative cocci

Staphylococcus spp                     Neisseria gonorrhoeae

S. aureus                              Neisseria meningitidis S. epidermidis                         Moraxella (Branhamella) S. saprophyticus                        catarrhalis S. lugdunensis

Other Staphylococcus spp           Gram-negative bacilli

Streptococcus spp                       Enterobacteriaceae

S. pyogenes (group A)                   Escherichia coli
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Appendix 1 (continued)

Anaerobic Bacteria

Gram-positive cocci Gram-positive bacilli (con-

Peptostreptococcus spp                  tinued)

Mobiluncus spp

Gram-positive bacilli                Propionibacterium spp

Actinomyces spp                       Rothia spp Appendix 1 (continued)

Hyaline hypomycetes (con- Dematiaceous Hyphomycetes

tinued) —produce dark brown or black

Paecilomyces spp                     melanin pigment in cell walls

Penicillium spp                         (phaeohyphomycosis)

Scedosporium apiospermum             Alternaria spp

(Pseudallescheria boydii is              Aureobasidium spp

sexual form)                            Bipolaris spp

Scopulariopsis spp (sexual form          Chaetomium spp

is Microascsus)                         Cladophialophora spp

Trichoderma spp                      Cladosporium spp
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Appendix 1 (continued)

RNA viruses (continued)              Hantavirus

Chikungunya virus                Retrovirus group O’nyong-nyong virus                HIV 1 & 2

Flavivirus group Human T-cell lymphotropic

Yellow fever virus                      virus 1 & 2 Dengue fever virus Lymphocytic choriomeningitis

St. Louis encephalitis                 (LCM) virus Appendix 2 (continued)

Alternative agents

(depending on

Organism     Preferred therapy        susceptibility)

Bacillus          Ciprofloxacin,         Amoxicillin, penicillin,

anthracis        doxycycline           levofloxacin, imipenem

(anthrax)

Bacillus spp      Vancomycin          Clindamycin, carba-

penem,* quinolone
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Appendix 2 (continued)

Alternative agents

(depending on

Organism     Preferred therapy        susceptibility)

Clostridium      Penicillin             Metronidazole, clindamy-

perfringens                             cin, β-lactam/β-lactamase Appendix 2 (continued)

Alternative agents

(depending on

Organism     Preferred therapy        susceptibility)

Erysipelothrix    Penicillin              Cephalosporin, quinolone,

rhusiopathiae clindamycin, carbapenem*

Escherichia      Ceftriaxone, cefo-     Quinolone, aminoglyco-

coli                taxime, cefepime      side, other cephalosporin,

(use a carbapenem*   β-lactam/β-lactamase
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Appendix 2 (continued)

Alternative agents

(depending on

Organism     Preferred therapy        susceptibility)

Morganella      3rd or 4th-generation   tmp-smx, carbapenem,*

morganii        cephalosporin,         piperacillin-tazobactam, Appendix 2 (continued)

Alternative agents

(depending on

Organism     Preferred therapy        susceptibility)

M             ‡ y co pl asma Macrolide        Doxycycline, quinolone,

pneumoniae                        telithromycin

Neisseria         Ceftriaxone,           Cefotaxime, quinolone

gonorrhoeae    cefixime             (variable resistance)

Neisseria         Penicillin, ceftri-       Ampicilln, quinolone,

meningitidis      axone, cefotaxime     tmp-smx
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Appendix 2 (continued)

Alternative agents

(depending on

Organism     Preferred therapy        susceptibility)

Rickettsia spp     Doxycycline          Quinolone, chlorampheni-Appendix 2 (continued)

Alternative agents

(depending on

Organism     Preferred therapy        susceptibility)

S            # t a p h yl ococcus

(continued)

Vancomycin- Notify Infection

intermediate   Control immedi-or resistant     ately; obtain
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Appendix 2 (continued)

Alternative agents

(depending on

Organism     Preferred therapy        susceptibility)

Streptococcus     Penicillin             Cephalosporin, other

group A, B, C,                         penicillin class drug, Appendix 2 (continued)

Footnotes (continued)

§Gentamicin or streptomycin is added when cidal activity is required (e.g.,

endocarditis) and agents are susceptible for synergy.

//Daptomycin:  insufficient data for serious enterococcal infections.  Do not

use for pneumonia (high failure rates).

¶Newer (respiratory) quinolones:  moxifloxacin, levofloxacin, gatifloxacin. #Rifampin may be added for deep-seated staphylococcal infections (e.g.,

endocarditis) that are not responding well or in the presence of prosthetic

material.  Coagulase-negative staphylococci are common contaminants but

can also cause serious infection.
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Appendix 2 (continued)

Alternative agents

(depending on

Organism     Preferred therapy        susceptibility)

Systemic

Appendix 2 (continued)

Alternative agents

(depending on

Organism     Preferred therapy          susceptibility)

Paracoccidioides   Itraconazole             Voriconazole, sulfona-

mide, amphotericin

product* (with main-

tenance sulfonamide

or azole), ketocona-
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Appendix 2 (continued)

Viral Organism-Specific Treatment (non-HIV Infections)

Organism     Preferred therapy      Alternative agents

Cytomegalovirus Ganciclovir, valgan-   Foscarnet, cidofovir,

(CMV)        ciclovir             ganciclovir implant*

(Vitrasert), fomivirsen* 806

Appendix 3. Novel Bacterial Drug Resistance Mechanisms

Selected Bacterial Resistance Issues*

Pertinent organisms                    Resistance issue*                                   Treatment

Extended spectrum β-lactamase–producing (ESBL) gram-negative bacilli

E                                                          † . co l i , K l ebsie ll a , Serra t ia Generally resistant to penicillins and cephalosporins Preferred:  a carbapenem (meropenem,

May appear susceptible to piperacillin-tazobactam,      imipenem), but some regions have seen

but data from case series and observational             carbapenem resistance in Klebsiella reports indicate a potentially higher failure rate        Alternatives:  a fluoroquinolone, but there is

Appendix 3 (continued)

Pertinent organisms                    Resistance issue*                                Treatment

Methicillin-resistant Staphylococcus aureus

S. aureus              Oxacillin (methicillin)-resistant staphylococci are           Preferred:  vancomycin, linezolid

resistant to all β-lactam antibiotics                          Alternatives (depending on suscepti-

Both nosocomial & community-acquired strains are seen    bility):  minocycline, tmp-smx, Community-acquired MRSA isolates tend to be more       clindamycin (need to test for inducible

susceptible to non–                                                                § β-lactams (e.g., tmp-smx, clindamy-resistance), daptomycin, & dalfo-808

Appendix 3 (continued)

Pertinent organisms                    Resistance issue*                                      Treatment

Stenotrophomonas

Stenotrophomonas       Can cause invasive disease but is a frequent colonizer        Preferred:  tmp-smx, ticarcillin-clavulanate,

maltophilia             Colonizers do not typically require treatment                  tigecycline

If treatment required, this organism is typically multi-         Alternatives (depending on susceptibility):

drug resistant and treatment should be guided by             quinolones, minocycline susceptibility testing


IV   THERAPY

 

CARDIAC ARREST

Joseph G. Murphy, M.D. 

R. Scott Wright, M.D.

■ Check breathing.

■ Give two effective breaths. ■ Check circulation.

■ Compress chest if no signs of circulation are detected. ■ An unresponsive patient who is breathing and has adequate

circulation should be placed in the lateral position to pre-

vent airway obstruction. 

■ A patient with absent respiration requires rescue breathing

provided at 10-12 inhalations per minute.  Significantly faster

rates of rescue breathing are less beneficial.
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ACLS

DEFIBRILLATOR 

■ Defibrillate up to three times for VF/VT, using energies of 200

J, 300 J, and 360 J for monophasic defibrillators or a nonesca-

lating energy of 150-170 J for biphasic defibrillators (pre-Consider

■ Pulmonary embolism

■ Cardiac tamponade

■ Hypovolemic shock 

■ Septic shock

■ Hypokalemia and hyperkalemia ■ Hypothermia

■ Acidosis or hypoxia

■ Drug overdoses
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INSULIN THERAPY FOR 

HOSPITALIZED PATIENTS

Cacia V. Soares-Welch, M.D. 

William C. Mundell, M.D.

Table 1. Onset, Peak Action, and Duration of SQ Insulin

Peak action, Duration,

SQ insulin        Onset, hours      hours*        hours

Rapid-acting

Lispro                0.25            1-3             3-6 Aspart               0.25           1-3             3-6 Regular             0.5-1           2-6            4-12 Semilente           0.5-1            3-10           8-16

Intermediate-acting

NPH            2-4        6-16        14-28

Table 2. Monitoring Insulin Therapy in Various Medical Conditions

Medical condition           Frequency of RMG             Also monitor                End point

Stable                             1-2 times/day                                             RMG = 100-150 mg/dL

Critically ill                            4-5 times/day                                                   RMG = 100-120 mg/dL

Perioperative period                In recovery room (pre-                                     RMG = 100-180 mg/dL Table 3. Time and Type of Insulin Prescribed Time and type of insulin Glucose value affected

AM Rapid acting                         Lunch glucose AM NPH or Lente                      Supper glucose PM Rapid acting                          Bedtime glucose PM NPH or Lente                       Breakfast glucose
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▲ Add 0.1 U regular insulin per 1 g glucose in total par-

enteral nutrition (e.g., 20 U/L; dextrose 20% is 200 g/L).

▲ Add SQ insulin if reflectance meter glucose is >150 mg/dL

on full total parenteral nutrition insulin coverage.

■ An algorithm for calculating the amount of supplemental

insulin is given in Figure 1.

■ Another way to calculate the amount of supplemental insulin 818

Measure fingerstick blood glucose

(RMG) 15-30 min before meal

 

<200 mg/dL                     200-300 mg/dL                     >300 mg/dL
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■ Maintenance dose for newly diagnosed diabetic patients

▲ First 24 hours—0.1-0.25 U/kg rapid-acting insulin every

6-8 hours to determine a daily insulin requirement

▲ Second 24 hours

• 1/2 the previous day’s total dose in the morning (1/3

rapid-acting, 2/3 intermediate-acting) and

• 1/2 the previous day’s total dose in the evening (1/2 ■ Monitoring

▲ Retest reflectance meter glucose 15 minutes after treatment.

▲ If <70 mg/dL, repeat above treatment.

▲ If >70 mg/dL and >30 minutes to meal or snack, give 15

g of carbohydrate + protein.

▲ If >70 mg/dL and <30 minutes to meal or snack, proceed

with meal or snack.

Allergic Reaction

■ Symptoms and signs
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LIPID MANAGEMENT

R. Scott Wright, M.D. 

Joseph G. Murphy, M.D.

■ Regular, vigorous exercise can raise HDL cholesterol values

by 10%-15%, comparable to changes induced by pharma-

cologic therapy.

■ Diet therapy, undoubtedly effective in a highly motivated

person, fails to achieve goal LDL levels in most patients.

PHARMACOLOGIC TREATMENT OF DYSLIPIDEMIA ■ Goal-directed therapy for dyslipidemia is outlined in Table 1.

Statins
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Table 1. Goal-Directed Therapy for Dyslipidemia *†‡§

Goals

LDL,     HDL,

Patients           mg/dL      mg/dL       Therapy

With established          ≤70        ≥40       Statin

CAD                          or

▲ Rare but serious cases of rhabdomyolysis have been

reported with combination statins and fibrates.

Ezetimibe

■ Directly inhibits cholesterol absorption in small intestine

and lowers plasma LDL-cholesterol additional 15%-20%

when used with a statin

Resin-Binding Agents

■ Cholestyramine and colestipol decrease total cholesterol and
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MECHANICAL AND NONINVASIVE

POSITIVE PRESSURE VENTILATION

Kirby D. Slifer, D.O. 

Steve G. Peters, M.D.

which total minute ventilation might seem adequate but alveolar ventilation is reduced)

▲ Hypoxemic respiratory failure—the inability to maintain

adequate arterial oxygenation

• This can occur despite adequate ventilation as reflected

by a normal or low P CO . 2

• Clinical signs include tachypnea, dyspnea, cyanosis,

mental status changes, hypertension, and peripheral vasoconstriction.

■ General anesthesia
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• Tidal volume cannot be set in pressure control ventila-

tion; it is determined by the amount of pressure given, the lung and chest wall compliance, and the inspirato-ry effort.

• Generally, 10-12 mL/kg ideal body weight is used for

mechanically ventilated patients.

• Low tidal volumes set at 6 mL/kg ideal body weight

• When PEEP is not selected, airway pressure returns to

ambient atmospheric pressure.

• PEEP is used to recruit atelectatic and flooded alveoli

to participate in gas exchange and improve oxygenation.

• It can be used in any ventilator mode. • Intrinsic PEEP (auto-PEEP, “breath stacking,” dynam-

ic hyperinflation)

– Phenomenon of increased airway pressure at end of

exhalation without intentional selection of PEEP on the ventilator
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time it takes to deliver a preset volume at a preset flow rate and, thus, are actually time-cycled).

▲ Limited

• Refers to a preset variable being reached before the end

of inspiration

• A limit can be set as a function of flow, pressure, or volume.

■ Mechanical ventilation is a form of positive pressure venti-

• Assist/control is indicated when it is desired that the

ventilator assume most or all the work of breathing, e.g., neuromuscular weakness, paralysis, or respirato-ry muscle fatigue.

• Some patients may develop respiratory alkalosis.

– Alkalosis can be severe if the patient had preexisting

hypercapneic respiratory failure with compensatory increase in bicarbonate.

– Also, the assist/control mode poses the greatest risk

of air-trapping and dynamic hyperinflation for patients
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has a very high respiratory rate or when it is desirable for the patient to assume some of the work of breath-ing to preserve respiratory muscle function.

▲ Pressure control ventilation

• Preselected pressure, minimum respiratory rate, and

duration of inspiration

• Time- or patient-triggered, pressure-limited, and time-

• This may be a more comfortable mode of breathing for

patients.

• It is frequently a “weaning” mode.  The level of pressure

support is reduced gradually, allowing the patient to assume more of the work of breathing.

Mechanical Ventilation Strategies ■ Commonly encountered clinical situations and typical ven-

tilator strategies for which mechanical ventilation is used

are listed in Table 2.

Table 2. Mechanical Ventilation Strategies

Scenario             Modes               Initial settings                         Goals/comments

Head injury/trauma   A/C, SIMV          VT 10-12 mL/kg                    Avoid high intrathoracic pressure which

f 20-25 breaths/minute (intentional      impedes venous return from the brain

hyperventilation)                       (ICP monitored and <10)

PEEP 0-5 cm H2O                 Increase FIO2 rather than PEEP for FIO2 1.0 initially                          hypoxemia

If ICP not elevated, intentional hyperven-

tilation not indicated
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Table 2 (continued)

Scenario              Modes               Initial settings                            Goals/comments

ARDS          PCV, A/C          VT 5-8 mL/kg (volume-cycled)     May need sedation and/or paralysis

PIP <40 cm H2O (pressure preset)    Permissive hypercapnia?  Proning? f 20-30 breaths/minute If sedated/paralyzed, use lower respiratory rates

PEEP no upper limit                Keep O2 saturation ≥90% at FIO2 <0.6

CHF/pulmonary     A/C, SIMV (? NPPV) VT 8-12 mL/kg                   PEEP applied to recruit flooded & collapsed lung

edema                              f 8-12 breaths/minute               units

Q ≥60 L/minute Volume or pressure ventilation may be used
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infusions shortened the time of mechanical ventilation and length of stay in the ICU.

▲ Physiologic parameters that help determine a patient’s

readiness for weaning are listed in Table 3.

▲ The index of rapid shallow breathing (f/VT) is the most sen-

sitive and specific single predictor of weaning success.

■ Factors to be considered in the weaning process are as

▲ Subjective dyspnea, rated 5/10 by the patient

▲ Heart rate >30 beats/minute above baseline

▲ Ventricular ectopy, supraventricular tachyarrhythmias

▲ Arterial oxygen saturation <90%

▲ Respiratory rate >35 breaths/minute for at least 5 minutes ■ Clinical judgment must be used when interpreting these

signs, which are not absolute.

■ It is important not to terminate a weaning trial prematurely,

because this can prolong the weaning process.
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▲ May replace absent surfactant and is attractive strategy

for acute respiratory distress syndrome, but is experi-mental (trials are under way)

■ Inverse ratio ventilation

▲ Reverses I:E time in an attempt to improve oxygenation by

increasing mean airway pressure.

▲ Normal inspiratory time is one-half to one-third of expira-

a volume-limited mode is used, no compensation can be made for leak, but an increase in tidal volume will allow for compensation.

▲ Continuous positive airway pressure provides for a con-

stant positive pressure (relative to atmospheric pressure) to be delivered to the airway during the entire respira-tory cycle.

• It does not provide for an inspiratory assist; however, it

does reduce the work of breathing by keeping small airways open (avoiding intrinsic PEEP).
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■ Further adjustments are guided by patient tolerance and arte-

rial blood gas measurements.

■ When using bilevel positive pressure ventilators, which are

pressure-limited and time- or flow-cycled, the variable set-

tings are referred to as inspiratory positive airway pressure

and expiratory positive airway pressure.  Inspiratory posi-

tive airway pressure can be patient- or time-triggered.
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NUTRITION SUPPORT IN

HOSPITALIZED PATIENTS

Kurt A. Kennel, M.D. 

M. Molly McMahon, M.D.

■ Body mass index (BMI) <18.5, wasted appearance, chron-

ic disease, alcohol abuse, eating disorders, elderly or insti-

tutionalized patients

■ Dysphagia—If suspected, keep patient NPO until swallow-

ing is evaluated

ORAL SUPPLEMENTATION

Indications

■ Able to safely eat but intake inadequate to meet needs
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ESTIMATION OF NUTRITION AND FLUID REQUIREMENTS ■ Estimation for hospitalized patients is described in Table 1. ■ Hamwi estimation of lean body weight (useful when feeding

obese patients)

▲ Men:  106 lb for 5 ft + 6 lb per additional inch

▲ Women:  100 lb for 5 ft + 5 lb per additional inch ■ Maximally concentrated enteral and parenteral nutrition

formulas are advised for critically ill patients (often receiv-

ing extra fluid and blood products) or fluid overloaded

patients.

TUBE FEEDING

Indications

■ If nutrition support is indicated and patient is not able to

safely meet nutritional needs by mouth and gastrointestinal

tract is functioning
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Baseline Lab Tests

■ Glucose, sodium, potassium, chloride, bicarbonate, BUN/cre-

atinine, AST, albumin, calcium, magnesium, and phosphorus ■ Other tests individualized to patient

Formulas

■ Determine estimated need for calories, protein, and fluid.

▲ Extended release and enteric-coated medications should

not be used.

■ Multiple medications should not be mixed together. ■ Water is flushed through the tube before and after the admin-

istration of medications.

■ Generally, medications should not be added to the tube feed-

ing formula.

■ Be aware of

▲ Drugs with high osmolality or sorbitol content, such as

potassium chloride, acetaminophen, and theophylline
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■ 300 mL fluid still needed divided 4 per day = 75 mL of  ×

water tube flush every 6 hours

Intermittent Feeding (Gravity) Program ■ One can standard formula is ~250 mL, so ~250 kcal/can. ■ Two cans (AM), 2 cans (midday), 2 cans (early evening) =

1,500 kcal/day and 1,500 mL/day fluid

▲ Assess for ileus, obstruction, or other abdominal lesion.

▲ Stop the tube feeding until problem has been resolved,

then restart slowly.

■ Constipation

▲ Be certain fluid (including water program) is adequate.

▲ Fiber-containing formula can be used. ■ Aspiration

▲ Elevate the head of the bed 30°- 45° during feeding.

▲ Check residual volumes every 6 hours if continuous pro-

gram or before feeding if intermittent program.
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is mildly to moderately stressed and requires short-term parenteral nutrition.

▲ Infrequently used because 1 L provides few calories and

large volumes are required to meet nutrition needs

▲ Osmolarity should be <900 mOsm/L and is estimated as

follows:

• % amino acids 100 + % dextrose 50 + Na (mEq/L) × ×

■ Estimated fluid requirement—30 mL 53 kg = 1,590 mL/day × ■ Distributing the calories among macronutrients

▲ Protein—80 g 4 kcal/g = 320 kcal ×

▲ Fat—250 mL of 10% fat emulsion = 275 kcal (22% of

total kcal)

▲ Dextrose—need additional 633 kcal from dextrose to meet

BEE requirement

• 633 kcal/3.4 kcal/g of dextrose = 186 g dextrose

■ Nonfluid-restricted formula

▲ 1,590 mL/day total 250 mL of fat = 1,340 mL for amino −
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hyperglycemia.  Given that there is limited information for glucose goals for stable patients on wards and tight glucose control is difficult to achieve safely with SQ insulin programs in hospitalized patients, a goal range of 100-150 mg/dL is reasonable for patients on wards.

▲ If above is the goal, regular insulin can be added to

parenteral nutrition starting with 0.1 U per gram dextrose
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OXYGEN THERAPY

Apoor S. Gami, M.D. 

Jeffrey T. Rabatin, M.D.

Table 1. Oxygen Delivery Devices

Type       Delilvery device              Notes

Low-flow   Nasal cannula            FIO2 variable dependent on:

Simple face mask Minute volume (RR ×

Partial rebreather mask          tidal volume)

(reservoir) Inspiratory flow rate

Others—nasal catheter,

transtracheal catheter

High-flow   Non-rebreather mask      FIO2 more precise

(reservoir + 1-way        Oxygen delivery >4 ×
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Table 2. Delivery Devices, Oxygen Flow, and Expected FIO2

Device            100% O 2 flow, L/minute     FIO , % 2

Nasal cannula                      1                    24

2                  28 3                  32 4                  36 Table 3. Indications for Low-Flow and High-Flow Devices

Device                        Indications

Low-flow        Short-term therapy (e.g., postoperatively)

Long-term therapy (e.g., chronic hypoxemia) Temporizing measure

High-flow Temporizing measure before assisted ventilation

becomes necessary
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▲ Advantages

• Excellent accuracy, superior precision • High sensitivity for detection of hypoxic episodes • Inexpensive, noninvasive, and free of complications

▲ Limitations

• Accuracy within ± 3% (when SaO 2 >70%) • Overestimates

■ Important points

▲ With nasal cannula, FIO2 generally does not vary with

mouth vs. nose breathing.

▲ Order therapy early because it may take time to obtain

the next needed device.

■ COPD

▲ Problem—Ventilatory drive is PaO2-dependent in a small

percentage of patients with COPD. • If patient is hypoxic, aggressive oxygen therapy can

decrease the respiratory rate, leading to progressive
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• Substernal discomfort or pain • Cough

• Deeper breathing, worsening cough and pain • Decreased vital capacity

▲ Complications of toxic oxygen therapy are listed in Table 4.

▲ Reasonable limits of toxic FIO 2 therapy are listed in Table 5.

▲ Important points
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PAIN MANAGEMENT

K. L. Venkatachalam, M.D. 

Paul E. Carns, M.D.

duration, characteristic, aggravating factors, relieving factors, treatments, and severity.

▲ Ascertain and verify pain intensity frequently from the

patient by using a reliable verbal or numerical scale. • Mild pain—1-4

• Moderate pain—5-6 • Severe pain—7-10

■ Perform a thorough physical exam, probing for tender points

of inflammation or muscle spasm.

▲ It is important to arrive at the correct diagnosis.
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Table 1. Classes of Therapy, Representative Medications,

and General Indications

Representative

Class of therapy       medications         General indications

Nonopioid          Acetaminophen        Good baseline control

analgesics          Aspirin                  of mild-moderate 
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Table 2. Patient-Controlled Analgesia Dosage

Lockout interval,           Maximum dose,           Baseline infusion,

Drug concentration          Bolus dose                 minutes                 per 4 hours                 per hour

Morphine (MSIR)               1-5 mg                    5-20                   10-50 mg                  1-10 mg
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Table 3. Equianalgesic Opioid Conversion Factors*

Opioid                   IM/IV                 PO, mg

Codeine                        --                      200 Fentanyl                       100 μg                      --Hydrocodone                   --                     5-10 Hydromorphone              1.5 mg                  7.5

he or she may have developed tolerance.  Adjust dosages

accordingly.

■ Patients may need initial boluses of opioid before IV PCA is

started.

■ Acetaminophen and ibuprofen can provide excellent baseline

control of pain as long as they are used on a scheduled basis

(Tables 5 and 6).

■ Always provide constipation prophylaxis when using opioid

(Table 7).

■ If the duration of analgesia is insufficient or decreases with 868

Table 5. Symptom-Oriented Prescribing Information and Adult Dosages for Acute Pain

Condition                                                   Treatment

Headache (severe tension or migraine)           Ibuprofen 600 mg PO tid

Add acetaminophen 1 g PO qid

If refractory, ketorolac 30 mg IV or 60 mg IM

Unresponsive migraine                         Sumatriptan 25 mg PO/6 mg SQ; increase PO dose to 50 mg every 2 hours

(300 mg max/day); repeat SQ dose in 1 hour (12 mg max/day)

Table 5 (continued)

Condition                                                   Treatment

Costochondritis                                 Ibuprofen 600 mg PO tid

If ulcer history or gastrointestinal distress, rofecoxib 25 mg PO daily (short term use

only)

Add acetaminophen 1 g PO qid

Ketorolac 30 mg IV/IM for immediate relief

Dyspepsia                                   “GI cocktail” (Maalox or Mylanta 30 mL, 2% viscous lidocaine 10 mL, and 

Donnatal 10 mL) PO; repeat once in 2-4 hours

Table 5 (continued)

Condition                                                   Treatment

Pelvic pain (continued)                          For breakthrough pain, acetaminophen with codeine (300 mg/30 mg) 1-2 

tablets every 4 hours (do not exceed 4 g/day total of acetaminophen)

Oxycodone 5-10 mg PO every 6 hours

Tramadol 50-100 mg PO every 4-6 hours to 400 mg max/day

Meperidine 50-100 mg PO every 4-6 hours (do not use for more than 48

hours)

Renal colic                                      Ketorolac 15-30 mg IM/IV or indomethacin 100 mg PR initially
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Table 6. Symptom-Oriented Prescribing Information and Adult Doses for Chronic Pain

Condition                                                   Treatment

Cancer pain (may be somatic, visceral, For mild-moderate pain, ibuprofen 600 mg PO tid with acetaminophen 1 g PO qid

or neuropathic pain) If intolerant of ibuprofen, replace with rofecoxib up to 50 mg PO daily (short term use

only)

For continued pain, oxycodone 5-10 mg PO every 6 hours prn or 30-60 mg of codeine

every 4-6 hours prn

If refractory, add morphine sulfate, immediate release (MSIR) 15-30 mg PO every 4

hours & determine effective daily dose; replace with equivalent dose of sustained-

Table 6 (continued)

Condition                                                   Treatment

Adjuvant therapy for neural plexus               Dexamethasone 16 mg/day

malignancy

Metastatic bone pain                            Pamidronate IV 90 mg over 2 hours every 4 weeks

Joint pain                                          Acetaminophen 1 g PO qid & ibuprofen 600 mg PO tid

For ibuprofen intolerance, rofecoxib 25 mg PO daily

Codeine/acetaminophen (30 mg/300 mg) every 4-6 hours for moderate-

severe pain
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Table 7. Drug Complications and Contraindications

Medication                                Complications and contraindications

NSAIDs Dyspepsia, ulcers, gastrointestinal tract perforation, colitis, renal insufficiency, prolonged PT & bleeding

Acetaminophen       Over-anticoagulation with warfarin; severe hepatotoxicity in alcoholics & patients with liver disease

Do not use more than 4 g/day in nonalcoholics with normal liver function

Aspirin                Gastritis, gastric bleeding; associated with Reye syndrome in children <12 years

Aspirin hypersensitivity with rhinitis or asthma or more serious combination of angioedema, hypotension

& urticaria may occur

Carbamazepine Aplastic anemia & liver function abnormalities; monitor serial CBCs & liver function tests for prolonged use

Table 7 (continued)

Medication                                Complications and contraindications

Morphine (continued) For mild nausea, prochlorperazine 10 mg IV every 6-8 hours

For severe nausea, ondansetron 4 mg IV every 8 hours

For respiratory depression that needs reversal, use dilute solution of naloxone (0.4 mg in 10 mL

normal saline administered as 0.5 mL IV push every 2 minutes); watch for profound withdrawal, seizures, & severe pain

Morphine-6-glucuronide is active metabolite with decreased elimination in renal failure, resulting in

enhanced potency & prolonged duration of action
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PROCEDURES

Matthew W. Martinez, M.D. 

Adam J. Locketz, M.D.

Jon O. Ebbert, M.D., M.Sc.


ARTHROCENTESIS

■ All joint procedures require “Indications,” “Contra-

indications,” “Suggested Equipment for Joint Aspiration,”

and “Preparation and Anesthesia” (see below). ■ Specific joints are outlined beginning with “Specific Joints.”

Indications

■ Diagnostic indications of arthrocentesis include evaluating

the cause of a joint effusion (including crystal-induced, trau-

matic, infectious, or inflammatory or degenerative processes).
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■ Bandage for covering injection site when completed ■ If you suspect an anaerobic infection, obtain a special anaer-

obic culture vial.

■ Therapeutic

▲ For therapeutic injections, you also need to obtain 1 bottle of

0.25% preservative-free bupivacaine (or equivalent) and 1 bottle of methylprednisolone acetate 40 mg/mL or equivalent.

■ Prepare the skin using gauze dipped into the iodine solution.

▲ Remember to allow 5 minutes to dry or there is little bac-

teriocidal effect.

■ Drape the fenestrated drape over the insertion site. ■ Wipe the area with a sterile alcohol swab. ■ Optional—Raise a skin wheal with lidocaine by using a 25-

gauge 1-inch needle attached to a 6-cc syringe. ■ Optional—Infiltrate anesthetic into SQ tissue in the direction

that the arthrocentesis will occur, aspirating as you go, so

as not to inject anesthetic directly into a blood vessel.
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■ Remove the needles, and place a bandage over the site.

Elbow Joint

■ Flex the elbow to 90°.

■ Have the patient rest the ulnar side of the hand on a table,

allowing the thumb to point upward. ■ Identify a triangle involving the lateral epicondyle of the

and extended; this space indicates the correct position for

needle placement.

■ Avoid the dorsal metacarpal vein, “intern’s vein,” when using

this approach.

■ Mark the site of insertion with a skin indentation. ■ Prepare the joint and anesthetize the insertion site as described

under “Preparation and Anesthesia.” ■ Connect a 20-gauge 1.5-inch needle to the 6-mL syringe. ■ Advance the needle through the skin wheal, perpendicular to

the skin.
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■ You may hit the ostium of the undersurface of the patella.

This is painful for the patient.  If this occurs, withdraw the

needle slightly, reposition, and aim more inferiorly. ■ You will often feel a “pop” or lessening of resistance as the

needle enters the joint space.

■ As the fluid is aspirated, it can be “milked down” by con-

trolled pressure with one hand placed over the suprapatellar ■ Direct the needle tangentially to the curve of the talus and

slightly laterally.

▲ It must be inserted approximately 3 cm before fluid will be

obtained.

■ Advance the needle through the skin wheal, aspirating as

you go.

■ Aspirate as much fluid as can be easily obtained. ■ Therapeutic—If a therapeutic injection is to be performed,

attach a 25-gauge 1.5-inch needle to another 6-mL syringe

and inject a mixture of 1-2 mL 0.25% preservative-free bupi-

Table 1. Synovial Fluid Analysis

Glucose %        Crystals under

Condition           Appearance      WBCs/μL       % PMNs     serum level        polarized light

Normal                 Clear            <200              <25         95-100        None

Noninflammatory (e.g.,     Clear              <2,000              <25          95-100         None

DJD)

Acute gout                 Turbid            2,000-5,000          >75          80-100         Negative birefringence, Equipment

■ Kits are available that contain the following:

▲ Skin needle (25 gauge with 3-mL syringe)

▲ Infiltration needle (22-gauge 1.5-inch needle)

▲ Spinal needle with stylet

▲ Lidocaine HCl, 1%

▲ Sterile gloves

▲ Three-way stopcock

▲ Manometer

▲ Extension tube, 5 inches
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■ Drape the area with sterile draping, and remove excess iodine

from the marked insertion site.

■ Use a skin wheal to anesthetize the skin. ■ With the infiltration needle, anesthetize deeper into the pos-

terior spinous region after superficial analgesia is adequate. ■ Select the spinal needle with stylet in place, and verify that

superficial anesthesia is still adequate.

■ Transient cranial nerve VI palsy—caused by traction on the

cranial nerve from removal of large amounts of CSF

CSF Analysis

■ CSF features associated with various conditions are listed

in Table 2.

PARACENTESIS

Indications

■ Evaluation of new ascites

Table 2. CSF Findings in Various Conditions

Pressure,       Cell count, mm3,

Condition           mm H2O        & differential        Glucose, mg/dL            Protein, mg/dL

Normal                 100-180     0-5 WBC (no PMNs)     50-175 (alternative =    15-45

Traumatic tap may have    CSF/blood ratio 

1 WBC per 700 RBCs    of 0.67)

Bacterial meningitis         200-300      >100 WBCs (mostly      <40                    100-1,000 (rapid antigen test)

• One recommendation is to give 25 g of albumin for

more than 4 L removed.

Procedure

■ Have the patient lie in the horizontal dorsal decubitus position. ■ Raise the bed to a comfortable level for the operator. ■ Reexamine for location of the ascitic fluid, and mark an

insertion site with an indentation.

■ A midline insertion should be placed 2 cm inferior to the

umbilicus.  A lateral approach is placed 5 cm cephalad and
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ascitic fluid into a large syringe.

■ If the procedure is for diagnostic purposes only, this fluid

can be sent for the desired testing.

■ If the procedure is performed for therapeutic benefit, attach

one end of plastic tubing to the stopcock and the other end

to a needle.

■ Place the needle in the evacuated container.

▲ Triglycerides

▲ Cytology

▲ Acid-fast bacilli and mycobacterial cultures ■ Indicate to store remaining fluid ■ Abnormal test values and their clinical importance are listed

in Table 4.

THORACENTESIS

Indications

■ Diagnostic evaluation of pleural effusions of unknown etiology
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Table 4. Abnormal Values and Clinical Importance of

Additional Tests

Additional test    Abnormal value     Clinical importance

Amylase         >100 g/dL        Pancreatic source, intestinal

rupture

Triglycerides      >200 mg/dL       Ruptured lymphatic system ■ Select the insertion site for fluid removal ~1 to 2 interspaces

below the fluid level and in line with the posterior scapular line.

▲ Do not go below the 10th intercostal interspace. ■ Mark the insertion site with a skin indentation. ■ Prepare the equipment on an adjacent table using sterile

technique.

■ Prepare the skin with povidone-iodine solution. ■ Change into sterile gloves. ■ Examine the kit to verify that all the necessary items are

present and working properly.
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■ After thoracentesis has been completed and the patient sta-

bilized, the necessary blood tests can be performed (i.e.,

serum protein and LDH).

■ Obtain a chest X-ray to assess for pneumothorax, and

personally view the film.

Complications Table 5. Comparison of Transudate and Exudate Fluid

Analysis

Fluid

Feature              Transudate           Exudate

Appearance                    Straw-colored          Turbid Protein ratio (pleural/serum)*      <0.5                     >0.5 LDH ratio (pleural/serum)*       <0.6                   >0.6 Total LDH*                                        >200 *Meeting 1 of the above criteria has a sensitivity of 70%, 2 criteria have 97%,
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RENAL REPLACEMENT THERAPIES

Steven J. Younger, M.D. 

John W. Graves, M.D.

Table 1. Common Agents for Which Hemodialysis Enhances

Elimination

Barbiturates

Bromides

Chloralhydrate

Alcohols

Ethanol

Isopropanol

Acetone


IV   THERAPY

 

■ Advantage

▲ Most effective means of renal replacement therapy ■ Disadvantages

▲ Inconvenience

▲ Difficulty with vascular access (thrombosis and infections)

▲ Severe dietary and fluid restrictions ■ Acute hemodialysis

Peritoneal Dialysis

■ Advantages

▲ Patient controls own treatment.

▲ May be done at home

▲ Less severe fluid and dietary restrictions than for hemo-

dialysis

▲ Diabetic patients can place insulin into dialysate to avoid

SQ injections.

■ Disadvantages

▲ Weight must be <80 kg (otherwise must do more than 5
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■ For several reasons, intermittent acute hemodialysis causes

more hemodynamic problems than the continuous therapies:

▲ Excess plasma volume is removed and can decrease blood

pressure.

▲ Dialysis can cause major shifts of solutes, whereas hemofil-

tration removes solute at the same concentration as in the plasma.  The shifts of solute out of the plasma mean that

large amounts of solute removed and who have arterial access

■ Continuous VV hemodiafiltration

▲ Same as continuous AV hemodiafiltration except arterial

stick is not needed

RENAL TRANSPLANTATION

■ The treatment of choice for chronic renal failure ■ Advantages—better quality of life and decreased mortality

compared with chronic hemodialysis and peritoneal dialysis
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STEROID THERAPY

Stanley I. Martin, M.D. 

William F. Young, Jr., M.D.

side effects of long-term high-dose therapy with less sup-

pression of hypothalamic-pituitary-adrenal axis.

▲ Begin use within 3 weeks after starting treatment.

▲ Prescribe approximately twice the usual daily dose of

steroids every other day and use a shorter-acting agent.

COMPLICATIONS

Withdrawal

■ The most frequent complication from steroid withdrawal is

flare-up of underlying disease for which the patient was
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Table 1. Indications for Steroid Therapy by Medical

Specialty

Medical specialty                  Indications

Allergy & immunology   Allergic rhinitis

Triamcinolone & fluticasone are 

used 2 sprays/nostril daily

Table 1 (continued)

Medical specialty                  Indications

Gastroenterology Ulcerative colitis or Crohn disease—

acute exacerbations

Prednisone 10-120 mg PO daily

depending on severity

Autoimmune hepatitis

80% of patients have biopsy-proven

remission with prednisone 40-60 mg

daily until transaminases decrease,
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Table 1 (continued)

Medical specialty                  Indications

Neurology             Spinal cord injuries within 8 hours

Methylprednisolone up to 30 mg/kg

initially, followed by 5.4 mg/kg every

hour for 23 hours causes pronounced Table 1 (continued)

Medical specialty                  Indications

Ophthalmology         Inflammation of the outer eye &

anterior segment

Topicals, such as 0.1% dexamethasone

sodium phosphate solution applied

2 drops to the conjunctiva every

4 hours while awake, can be

beneficial in noninfectious con-

junctivitis.  Do not use for bacterial,


IV   THERAPY

 

Table 1 (continued)

Medical specialty                  Indications

Rheumatology SLE, sarcoidosis, rheumatoid arthritis,

& vasculitides such as polyarteritis

nodosa, Wegener granulomatosis,

temporal arteritis

908

 

Table 2. Glucocorticoid Preparations

Potency             Duration of activity       Equivalent doses, mg            Aldosterone activity

Cortisol                       1                    Short                              20                                  1 Cortisone                    0.8                 Short                             25                                0.8 Fludrocortisone             10                   Short                            NA                              125
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Table 3. Side Effects at Supraphysiologic Doses

Cardiovascular

Hypertension

Atherosclerosis

Coronary artery disease

Dermatologic

Hirsutism, skin atrophy, striae, and purpura Table 3 (continued)

Musculoskeletal (continued)

Osteoporosis—rapid loss of bone density in first 6 months of

therapy, then at slower pace; a net reduction in calcium absorption and enhanced urinary excretion stimulates increased parathyroid hormone levels; trabecular bone (femoral neck, distal radius, vertebral bodies) affected more than cortical bone

Avascular necrosis—increased risk with SLE, renal transplan-

tation, antiphospholipid syndrome, trauma, & alcoholism
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TRANSFUSION THERAPY

Grace K. Dy, M.D. 

Dennis A. Gastineau, M.D.

fibrinolysis (formerly called “disseminated intravascular coagulation”)

▲ Stop transfusion, hydration, alkalization of urine.

▲ Investigate—Check for clerical error, repeat ABO/Rh typ-

ing, antibody screen on pre- and posttransfusion samples.

■ Anaphylactoid reaction

▲ Nausea, abdominal cramping, diarrhea

▲ Use washed product.

■ Allergic reactions

▲ Urticaria
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■ Hemostasis and coagulation defects

▲ Coagulopathy, dilutional thrombocytopenia during mas-

sive transfusions

▲ Posttransfusion purpura 5-10 days after transfusion of

RBCs containing fragments of PlA1 platelet antigen • Frequently associated with severe bleeding—treat with

IV immunoglobulin; plasma exchange for nonresponse

▲ Transfusion-associated graft-versus-host disease

• Nearly always fatal, results in multiorgan system fail-

ure in susceptible patients

• Prevented by using gamma-irradiation of products

▲ Immunomodulation

• Controversial issues and analyses of results equivocal • May be reduced by using leukocyte-reduced products

– Postoperative infections—increased incidence among

patients receiving transfusion who underwent surgery

– Cancer recurrence—colorectal cancer studied most

Table 1. Transfusion of Cellular Components

Component          Types             Characteristics/unit                      Indications

RBCs        Packed RBCs          Hematocrit 70%-75%            Symptomatic anemia (e.g., angina, dyspnea,

~350 mL/unit                     postural hypotension, etc.) Infused at 2-4 mL/kg per hour      Hb ≤7.0 g/dL 3% Hematocrit or 1 g/dL Hb       Hb <10 g/dL with acute myocardial infarc-

increment                        tion, unstable angina

225-250 mg iron (1 mg/cm3 of     Ongoing hemorrhage—used alone if

RBC volume)                  estimated blood loss is 20%-50% total 916

Table 1 (continued)

Component          Types             Characteristics/unit                           Indications

RBCs (contin-                                        6 Leukocyte-reduced In US, <5 × 10 (by filtration)        Nonhemolytic febrile transfusion reaction unrespon-

ued)                                                     6 In Europe, <1 × 10 (by              sive to acetaminophen

filtration) Avoid HLA alloimmunization in nonsensitized 

~350 mL/unit                       patients

Avoid transmission of new variant CJD prion 

(speculative)

Prevent transmission of leukocyte-associated viruses

Table 1 (continued)

Component          Types             Characteristics/unit                      Indications

WBCs                           10 Granulocytes 1 × 10/L, irradiated            Immunodeficient hosts with overwhelming

Collected by apheresis               bacterial/fungal sepsis refractory to anti-0.1-0.3 × 109/L increment           microbials & recombinant granulocyte Contains 3 ×    11 10/L platelets         colony-stimulating factor

and

Severe neutropenia <0.5 ×   9 10/L

and

918

Table 1 (continued)

Component          Types             Characteristics/unit                           Indications

Platelets                                                                              Prophylactic transfusion in:

(continued)                                                                       Treatment of acute leukemia patients with

platelet count ≤10 ×    9   * 10 /L

Chemotherapy of solid tumor patients with

platelet count ≤10 × 109/L, except those with bladder & necrotic tumors (threshold,

≤20 ×   9 10/L)

Table 1 (continued)

Component          Types             Characteristics/unit                      Indications

Platelets          Irradiated                  Gamma radiation, 25 Gy            Indications for random-donor platelet

(continued)                                                                   concentrates plus the following:

Prevent transfusion-associated GVHD in:

Bone marrow, organ transplant

recipients

Severely immunodeficient or immuno-

suppressed patients

Related-donor or HLA-selected compo-

920

Table 1 (continued)

AML, acute myelogenous leukemia; CGD, chronic granulomatous disease; CJD, Creutzfeldt-Jakob disease; CML, chronic myelogenous leukemia; CMV,

cytomegalovirus; EBV, Epstein-Barr virus; GVHD, graft-versus-host disease; HHV, human herpesvirus; HTLV, human T-lymphotropic virus; ITP, idio-pathic thrombocytopenic purpura; TTP, thrombotic throbocytopenic purpura.

*Transfusion at higher levels may be necessary in patients with hemorrhage, high fever, hyperleukocytosis, rapid fall of platelet count, or coagulation

abnormalities (e.g., acute promyelocytic leukemia), and in those undergoing invasive procedures or in situations in which platelet transfusions may not be readily available in case of emergencies.

†                                                                                        9 10 Bone marrow aspirations and biopsies can be performed safely at counts <20 ×/L. ‡                                                             9 Central nervous system operation may require >100 × 10/L.

Table 2. Transfusion of Plasma Derivatives

Derivative                  Factors              Characteristics/unit                    Indications

FFP              All factors (fibrinogen, factors   No RBCs, essentially     Hemorrhage in multiple coagulation factor

II, V, VII, VIII, IX, X, XI,        no platelets                 deficiency (e.g., liver disease) XIII, proteins C & S, AT III)   ~220 mL/unit             Coagulopathy in factor XI, AT III, protein

Dose:  10-20 mL/kg       C, protein S deficiency

(except warfarin rever-   Urgent reversal of warfarin therapy sal = 5-8 mL/kg)        Correction of known coagulation factor

deficiencies for which specific products 

922

Table 3. Special Coagulation Factor Products

Condition                          Product                                  Administration/indications

Hemophilia A           Recombinant factor VIII (Recombinate,        1 U/kg increases level by 2% (t1/2 = 8-12 hours)

Kogenate, Bioclate, Helixate FS, Refacto)     Target activity level

Monoclonal antibody purified (Monoclate-P,         Dental extraction prophylaxis:  50%-100%

Hemofil M, Monarc-M)                        Mild hemorrhage:  20%

Moderate hemorrhage:  30%-50%

Severe hemorrhage, surgery:  100%

Bolus before procedure

Continuous infusion during surgery, active hemorrhage

Table 3 (continued)

Condition                          Product                               Administration/indications

von Willebrand disease   DDAVP                                  See above

For mild type 1 vWD

vWD types 2 and 3 respond poorly or variably

Contraindicated for vWD type 2B

Certain factor VIII products (e.g., Humate-    Hemorrhage for which desmospressin is inade-

P, Koate-DVI or HP, Alphanate)              quate or inappropriate

Dose:  40-80 IU vWF:ristocetin cofactor 

924

Table 3 (continued)

Condition                          Product                                  Administration/indications

AT III deficiency Hemorrhage in cirrhosis (prevent thrombosis or ICF

(continued)                                                                  when factor IX is given)

Acute DVT or PE when AT III <70%

Surgery in those with disease associated with increased

AT III loss (e.g., nephrotic syndrome)

AT, antithrombin; DVT, deep venous thrombosis; ICF, intravascular coagulation and fibrinolysis (formerly termed “DIC” [disseminated intravascular coag-

ulation]); PE, pulmonary embolism; vWD, von Willebrand disease; vWF, von Willebrand factor.
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EMERGENCY RESPONSE TEAM

RESPONSIBILITIES AND GUIDELINES

Rendell W. Ashton, M.D.

T. Jared Bunch, M.D.

Edwin G. Wells III, M.D.

■ Managing the scene of the emergency

▲ Managing the many people who respond to codes is a

major challenge.

▲ Anyone who does not have a defined role should be asked

to leave.

▲ Look for someone to delegate this responsibility (e.g.,

nursing supervisor, charge nurse).

■ Managing patient transfer after resuscitation ■ Documenting the emergency and management in the med-

ical record
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should be withheld together or potentially provided together.  Orders to provide some but not all potential ther-apies for cardiac arrest are strongly discouraged.

3. A DNR order may be compatible with maximum ther-

apy. The patient may be receiving vigorous support in all other therapeutic modalities and justifiably have a DNR order.  Some components of resuscitation (endotracheal

be reached consensually by the most appropriate surro-gate decision maker and the physician.  Typically, the most appropriate surrogate decision maker will be a fam-ily member, or a consensus opinion of family members.

• For the patient lacking decision-making capacity who

has an Advance Directive specifying a DNR status, a DNR order will be written unless specifically rescind-ed by an appropriate surrogate.

• In all circumstances, the decision should be consistent

with the patient’s values and desires.
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• there is a significant change in the patient’s clinical

condition.

10. The primary (or co-primary) staff physician is responsible

for discussions with the patient or appropriate surrogate regarding a DNR order.  The staff physician may person-ally conduct these discussions or delegate this responsi-bility to a resident physician in training involved in the


Unresponsive patient

 

Primary survey:

1.  Activate emergency response team

2.  Call for defibrillator

A  Assess breathing (position airway)

B  Give 2 slow breaths (if no breathing)

C  Start chest compressions (if no pulse)
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ABCD survey

Is patient's life at risk

Vitals

Level of consciousness

Unstable

Assess BP, HR, RR, & level

of consciousness

932

Rule out WPW

If confirmed atrial

fibrillation/atrial flutter

 

Known onset <48 hours                       Known onset >48 hours

Immediate electrical cardioversion — 50 J,                    Control rate

Anticoagulation         100 J, 200 J                                                  Anticoagulate

(Atrial flutter, start at 25 J)                                             Convert rhythm                     Fig. 3. Atrial fibrillation/atrial

Synchronized DC cardioversion always is option

 

Monomorphic                             Polymorphic

 

No clinical heart failure                      Cardiac function impaired                   No clinical heart failure

JVP

S 3

Procainamide                                                              Assess QT interval Edema/rales Sotalol


Primary ABCD survey

 

Focus:  basic CPR & defibrillation

Check responsiveness

Activate emergency response team

Call for defibrillator

A Airway:  open the airway B Breathing:  provide positive-pressure ventilations C Circulation:  give chest compressions D Defibrillation:  assess for & shock VF/pulseless VT
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Absolute bradycardia = HR <60 or HR

 less than expected for underlying condition

Primary ABCD survey (Fig. 5)

Ensure defibrillator is available

Secondary ABCD survey (Fig. 5)

PEA = rhythm on monitor, no palpable pulse

Primary ABCD survey

Focus:  basic CPR & defibrillation

Check responsiveness

Activate emergency response team

Call for defibrillator

A Airway:  open the airway B Breathing:  provide positive-pressure ventilations C Circulation:  give chest compressions D Defibrillation:  assess for & shock VF/pulseless VT
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Primary ABCD survey

Focus:  basic CPR & defibrillation

Check responsiveness

Activate emergency response team

Call for defibrillator

A Airway:  open the airway B Breathing:  provide positive-pressure ventilations C Circulation:  give chest compressions

938

Find time of onset

 

<48 hours                                        >48 hours _

 

Preserved cardiac            Heart failure            Urgent —                     Nonurgent function                                                 hemodynamic 

 instability

Anticoagulation for 

DC cardioversion                                                                3 weeks (PT INR 
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END OF LIFE

Anna M. Georgiopoulos, M.D.

Casey R. Caldwell, M.D.

goals and values.  Long lists of acceptable and unacceptable

medical interventions may unnecessarily constrain care, and

vague statements (“no heroic measures”) may be difficult

to interpret when tough decisions need to be made.  Find

out what the laws are in your state for surrogate decision

making when a patient does not have advance directives

appointing a health proxy.

■ Conflicts between medical personnel and family members

over medical futility and withdrawal of support often come

down to issues of communication and trust.  It may help for

Table 1. Medications for Specific Pain Syndromes

Burning, tingling                 Shooting, stabbing,                                        Bowel obstruction neuropathic pain            electrical neuropathic pain          Bone pain                   (inoperable)

Gabapentin—100 mg PO tid, escalate every 1-2 days by 100 mg                         Opioids

PO tid, up to 3,600 mg/day or more                                                   NSAIDs

Desipramine—10-25 mg        Carbamazepine—100 mg       Dexamethasone—2-20 mg daily (also for capsular liver

PO qhs, increase every           PO bid-tid, increase by           pain) 4-7 days                        100-200 mg every 5-7 days     Pamidronate—90-120 mg    Scopolamine—0.1-0.4 mg

Valproic acid—250 mg PO       IV every 4-6 weeks          SQ/IV every 4 hours or

▲ If the patient has opiate-induced delirium or respiratory

depression (<6 breaths/minute), opiates may be reversed with naloxone, 0.1-0.2 mg IV every 1-2 minutes until alert.  Monitor and repeat as needed.  This should rarely be necessary.

■ If the patient requires increasing doses of pain medications,

disease progression is a more likely explanation than drug

tolerance.

■ Dying patients with a history of substance abuse still deserve

adequate pain control.

Table 2. Medications for Depression or Anxiety

Class of agent                        Comments                                Examples

Psychostimulant               Drugs of choice for depression:        Methylphenidate—start 2.5-5 mg bid (8 AM & noon),

quick response, often in 24 hours      titrate daily, up to 20 mg bid; extended-release

May stimulate appetite                 available Increase dose if tolerance develops     Dextroamphetamine—start 2.5-5 mg PO bid, up to Can precipitate delirium                20 mg bid; extended-release available

Pemoline—18.75-37.5 mg PO every AM, up to 75

mg bid; chewable SL form available

944

Table 2 (continued)

Class of agent                        Comments                                        Examples

Other                           Mixed depression & anxiety             Mirtazapine—start 7.5 mg PO qhs, up to 15-60 mg qhs 

(sedating, stimulates appetite)

Nefazodone—100-300 mg PO bid (sedating)

Venlafaxine—18.75 mg PO bid, up to 187.5 mg bid

Benzodiazepine                  Anxiety                              Diazepam—2-10 mg qhs-tid

Clonazepam—0.25-2 mg daily-bid

Lorazepam—0.25-2 mg PO/SL tid-qid
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▲ Anhedonia, irritability, helplessness, hopelessness, worth-

lessness, excessive guilt, intractable pain, and suicidal ideation are also suggestive of depression.

■ Asking about suicidal ideation does not increase the risk of

suicide.

■ A combination of counseling/psychotherapy and medica-

tions is optimal for severe mood disorders.

■ Empiric management of dyspnea is outlined in Table 5.

Nausea

■ Medications for nausea are listed in Tables 6 and 7.

Constipation

■ Medications for constipation are listed in Table 8. ■ Prescribe stimulant laxatives prophylactically for patients

taking opioids.

▲ Stool softeners or dietary changes alone are unlikely to

Table 5. Empiric Management of Dyspnea

Oxygen                 Opioids             Dopamine blockers              Anxiolytics

Follow subjective breath-      Mild dyspnea—aceta-        Chlorpromazine or prometha-   Lorazepam—0.5-2 mg PO, SL,

lessness, not arterial blood     minophen 325 mg/codeine    zine has had anecdotal          IV hourly as needed, then 948

Table 6. Medications for Nausea

Class of medication                 Try in these conditions                                Examples

Dopamine antagonists         Cerebral/liver metastases                       Haloperidol—0.5-2 mg PO, IV, SQ every 6 hours, then

Opioid or other medication side effect             titrate (less sedating) Chemotherapy                             Metoclopramide—10-20 mg PO every 6 hours Metabolic—hypercalcemia, hyponatremia,       Droperidol—2.5-5 mg IV every 6 hours

liver/kidney failure

CHF/ischemia

Antihistamines               Opioid or other medication side effect           Diphenhydramine—25-50 mg PO every 6 hours
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Table 7. Additional Antinausea Agents

Class of          Try in these 

agent          conditions              Example

Prokinetic         Opioid side effect   Metoclopramide—10-20 mg

Ileus                  PO every 6 hours

Antacids          Hyperacidity       Maalox—2 Tb every 2 hours

950

 

Table 8. Medications for Constipation

Peristaltic stimulants         Osmotic agents            Stool softeners           Prokinetic agents       Lubricants/irritants

Prune juice—120-240 mL   Lactulose—30 mL PO     Docusate sodium—50-    Metoclopramide—10-20    Glycerin suppositories

daily-bid                     every 4-6 hours, titrate     100 mg PO bid             mg PO every 6 hours       Mineral oil

Senna—1-2 tablets PO      Sorbitol—30 mL 70%     Fleet enema—as needed

qd-bid (or cascara            every 2 hours until        Warm soapy enema (also
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Anorexia and Weight Loss

■ Appetite stimulants are listed in Table 10. ■ Family and friends may be more distressed than patient is

about poor appetite and cachexia.

■ Discontinue dietary restrictions.  Experiment with different

foods.

■ Patients typically stop oral intake in the last days to hours of Table 10. Appetite Stimulants

Drug                    Comments

Dexamethasone—2-20 mg    Side effects less of concern in

PO every AM patients with short life expectancy

Other steroids may be used

Megestrol acetate—200 mg

PO every 6-8 hours, titrate

to effect

Tetrahydrocannabinol

Psychostimulants—methyl- Reduce appetite in healthy popula-
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Table 11. Medications for Insomnia

Class of drug          Example              Comments

Antihistamines     Diphenhydramine—   Tolerance is common

25-50 mg PO qhs Anticholinergic effects

Benzodiazepines    Lorazepam—0.5-2    May worsen or precipi-

mg PO qhs          tate dementia or
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EPONYMS IN INTERNAL MEDICINE

Guilherme H. M. Oliveira, M.D.

John B. Bundrick, M.D.

Aschoff bodies—endocardial granuloma pathognomonic for rheumatic fever.

Auer bodies—rod-shaped inclusions seen at microscopy in acute myeloid leukemia.

Austin Flint murmur—functional late diastolic murmur sim-ulating mitral stenosis in severe aortic regurgitation. Austrian syndrome—pneumococcal pneumonia, endocardi-tis, and meningitis.

B
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Bekhterev disease—ankylosing spondylitis. Bell palsy—unilateral lower motor neuron paralysis of cranial nerve VII (facial nerve).

Bence Jones protein—monoclonal light chains of IgG seen in urine of patients with multiple myeloma. Berger disease—IgA nephropathy. Bernard-Soulier syndrome—thrombocytopenia, congenital Bouveret syndrome—giant gallstone erodes into the duodenum and causes intestinal obstruction and gastrointestinal tract bleeding. Bowen disease—intraepidermal epithelioma, with 15%-30% incidence of malignancy.

Bradbury-Eggleston syndrome—idiopathic orthostatic hypotension, primary autonomic failure. Branham sign—bradycardia caused by compression of hemo-dynamically important arteriovenous fistula. Bright disease—chronic nephritis. Broadbent sign—systolic retraction of the ictus cordis as a
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Castleman disease—angiofollicular lymph node hyperplasia, a lymphoma variant.

Chaddock reflex—noxic stimulus of lateral malleolus pro-duces extension of great toe, equivalent of a Babinski sign. Chagas disease—systemic disease caused by T rypanosoma cruzi that preferentially affects the myocardium and smooth muscle, causing dilated cardiomyopathy, megacolon, and achalasia.

Conn syndrome—primary hyperaldosteronism, hypertension, and hypokalemic alkalosis.

Cooley anemia—thalassemia major. Corrigan pulse—water-hammer pulse of chronic aortic regurgi-tation, also seen in hyperdynamic states. Courvoisier sign—painless, hard, palpable gallbladder caused by ampullary cancer, most commonly carcinoma of the head of the pancreas.

Cowden disease—autosomal dominant inheritance with virginal hypertrophy of breasts, fibrocystic disease, carcinoma of breasts,
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D

Darier sign—stroking of the skin results in edema and ery-thema in systemic mastocytosis.

De Musset sign—head bobbing synchronous with heart beat in severe chronic aortic insufficiency.

De Quervain tenosynovitix—chronic tenosynovitis due to a


E

Eales disease—retinal vasculitis with acute sudden loss of vision. Eaton-Lambert syndrome—peripheral motor-sensory polyneuropathy associated with non–small cell lung cancer. Ebstein anomaly—congenital noncyanotic heart disease with ventricularization of the right atrium secondary to downward dis-placement of the tricuspid valve from the annulus fibrosus. Ehlers-Danlos syndrome—inherited disorder of collagen char-acterized by hyperelasticity of the skin, hypermobility of the
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remaining fingers; pain caused by bending wrist away from thumb, hyperextending the abductor pollicis longus, indicates a positive finding and is suggestive of De Quervain tenosynovitis. Fitz-Hugh-Curtis syndrome—gonococcal perihepatitis. Forschheimer spots—petechial enanthema of the soft palate associated with acute viral syndromes, initially thought to be pathognomonic for rubella (German measles).

Gilbert syndrome—hereditary defect of bilirubin metabolism that causes mild, benign increase in indirect bilirubinemia. Gilles de la Tourette syndrome—autosomal dominant hered-itary disorder characterized by motor and phonic tics, with coprolalia, echolalia, and palinphrasia. Gitelman syndrome—inherited autosomal recessive mineralo-corticoid deficiency syndrome characterized by renal salt wasting, activation of the renin-aldosterone system, with low blood pres-sure, low serum levels of potassium and magnesium, high serum levels of bicarbonate, and decreased urinary calcium excretion.
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sive progressive disease, with onset in late childhood; charac-terized by extrapyramidal signs, spasticity, dystonia, dysarthria with dementia, and emotional disturbances. Hamman-Rich syndrome—more commonly known as “acute interstitial pneumonia,” a fulminant type of interstitial lung disease characterized by diffuse, bilateral airspace opacification on chest X-ray and diffuse alveolar damage on lung biopsy. Hodgkin disease—malignant lymphoma characterized by dif-fuse, symmetric lymphadenopathy. Hoffmann sign—thumb flexion caused by flicking the nail of either the second, third, or, fourth finger, in hyperreflexia states, including upper motor neuron disease. Hollenhorst plaque—cholesterol embolus seen in branching of retinal arterioles of patients with amaurosis fugax. Holt-Oram syndrome—autosomal dominant disorder with upper limb dysplasia, atrial septal defects, and conduction dis-turbances in the atrioventricular node.
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Jacod triad—optic atrophy, total ophthalmoplegia, and trigem-inal neuralgia usually due to nasopharyngeal tumor. Janeway lesion—a painless hemorrhagic macule on the palms or soles thought to be a vasculitic process in infectious endocarditis. Jarisch-Herxheimer reaction—generalized rash, fever, and malaise during the first days of antibiotic treatment of lep-tospirosis, Lyme disease, or syphilis. border of the cornea and pathogonomic for copper deposition in Wilson disease.

Kearns-Sayre syndrome—sporadic noninherited mitochondrial DNA disorder characterized by the triad of progressive exter-nal ophthalmoplegia, pigmentary degeneration of the retina, and heart block.

Kehr sign—radiated pain and hyperesthesia of the left shoul-der in splenic rupture or subdiaphragmatic abscess. Kernig sign—an attempt to extend the knee when the thighs are flexed over the hips causes pain in patients with meningeal irritation.
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venous return to the right atrium), indicating limited expansion of the right ventricle, as found in restrictive pericarditis. Kveim-Stilzbach test—formation of a granuloma after injec-tion of Kveim antigen in patients with sarcoidosis.

L

Lewy body disease—dementia caused by diffuse cortical infil-tration of Lewy bodies (intraneuronal cytoplasmic inclusions). Lhermitte sign—sensation of an electric shock down the spine caused by neck flexion or coughing in patients with multiple sclerosis or other spinal cord disease. Libman-Sacks endocarditis—noninfectious thrombotic endo-carditis in patients with systemic lupus erythematosus or malig-nancies.

Löffler endocarditis—endocardial and myocardial infiltra-tion by eosinophils in hypereosinophilic syndrome, with for-
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Marfan syndrome—Autosomal dominant hereditary disorder of connective tissue affecting primarily the musculoskeletal system, cardiovascular system, and eye; characterized by tall stature, long extremities, arachnodactyly, arm span greater than height, poorly developed musculature, laxity of the joints and ligaments, tho-racic cage abnormalities, kyphosis, dorsal scoliosis, flat feet, ham-mer toes, dislocation of the lens, aortic insufficiency, and ascend-Mondor disease—rare entity characterized by sclerosing throm-bophlebitis of the veins in the anterior chest wall, usually a result of direct trauma.

Morton neuroma—a painful, benign fibroinflammatory tumor developing around the plantar digital nerve, most commonly between the third and fourth interdigital spaces, caused by entrapment neuropathy, most often in women. Moyamoya disease—occlusive disease involving large intracra-nial arteries with development of rich collateral circulation, which is prone to bleeding, around the occluded artery, pro-
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O

Ogilvie syndrome—acute metabolic colonic pseudo-obstruc-tion.

Oliver-Cardarelli sign—pulsation of the larynx synchronous with ventricular systole; elicited when the larynx is grasped Paget disease—osteitis deformans, caused by generalized excessive resorption of bone by osteoclasts; causes bone pain, bone deformity, and widespread intraosseous fistulas that may result in high-output heart failure.

Palla sign—radiologic enlargement of the right descending pulmonary artery seen in pulmonary embolism. Pancoast syndrome—usually a squamous cell carcinoma at the apex of the lungs compresses the sympathetic plexus and erodes into the rib cage, causing back and arm pain and Horner syndrome.


V   INSIGHTS

 

Pick disease—slowly progressive neurodegenerative disorder similar to Alzheimer disease; diagnosis requires autopsy con-firmation with the pathologic finding of Pick bodies. Pickwickian syndrome—obesity-hypoventilation syndrome, with daytime hypersomnolence, hypercapnea, polycythemia, pulmonary hypertension, and right-sided heart failure. Plummer nails—separation of the nail from the nailbed (ony-Reiter syndrome—nongonococcal urethritis, uveitis, and reac-tive arthritis.

Reye syndrome—acute childhood illness associated with the combination of viral illness and drugs (especially salicylates), causing cerebral edema and renal and hepatic insufficiency. Reynolds pentad—fever, abdominal pain, jaundice, hypoten-sion, and confusion in septic acute cholangitis. Richter syndrome—transformation of chronic lymphocytic leukemia or small lymphocytic lymphoma into aggressive dif-fuse large B-cell lymphoma.
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Sipple syndrome—multiple endocrine neoplasia type IIA; characterized by medullary thyroid carcinoma, hyperparathy-roidism, and pheochromocytoma.

Sister Mary Joseph nodule—periumbilical metastases from gastrointestinal tract malignancies. Sjögren syndrome—chronic autoimmune lymphocytic infil-tration of exocrine glands causing xerostomia, dry eyes, and (including leukemia) and immunologic disease (rheumatoid arthritis, inflammatory bowel disease).

T

Takayasu arteritis—inflammatory and stenotic disease of medium- and large-sized arteries, especially the aortic arch and its branches.

Tako-tsubo syndrome—transient ballooning of the cardiac apex associated with severe acute illness in the absence of coro-
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Verner-Morrison syndrome—watery diarrhea, hypokalemia, and renal failure in association with pancreatic islet cell tumors (VIPomas) that secrete large quantities of vasoactive intestin-al peptide (VIP).

Vincent angina—acute necrotizing ulcerative gingivitis caused by Treponema vincentii and Fusobacterium nucleatum. Virchow node—supraclavicular adenopathy associated with Wegener granulomatosis—an antineutrophil cytoplasmic anti-body (ANCA)-associated systemic necrotizing granulomatous vasculitis of small arteries and veins of the upper and lower respiratory tracts, kidneys, and other organ systems. Weil syndrome—hemorrhagic form of leptospirosis causing acute renal failure, shock, and disseminated intravascular coag-ulation.

Wermer syndrome—multiple endocrine neoplasia type I, characterized by neoplasia of the parathyroid, pituitary, and pancreatic islet cells.
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Wiskott-Aldrich syndrome—X-linked recessive disorder with a defect in both T- and B-cell function and characterized by the triad of eczema, profound thrombocytopenia, and frequent infections.

Wolff-Parkinson-White syndrome—cardiac preexcitation syndrome in which atrioventricular conduction may occur through an accessory pathway, most commonly the bundle of
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EVIDENCE-BASED PRACTICE

Guilherme H. M. Oliveira, M.D. Victor M. Montori, M.D., M.Sc.

How to Make a Problem Familiar ■ Read.  Acquire knowledge.  Know patterns.  See patients.

Recognize patterns.  Problems become familiar with expe-

rience.  Be ready to learn from every patient.

How to Structure Solutions to Problems Analyze the Problem

■ For each case, determine the differential diagnosis. ■ To determine your approach, stratify the differential diag-

nosis according to the following (Table 1):
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Table 1. Diagnostic Strategy

Strategy              Reason               Example

Treat probable    Disease probability      Sublingual nitrogly-

disease           is high and/or disease    cerin & aspirin for a

is severe smoker with coronary

Treatment can be  artery disease who has

986

 

+ test/disease sensitivity

LR+

=               =

(of a positive test)

+ test/no disease 1-specificity
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0.1                           99

0.2

0.5       1,000               95

1                        90

Results

■ Look for the risks of both groups.

▲ The risk difference is the absolute risk reduction.

▲ The inverse is the number needed-to-treat. ■ Look for the risks of harm in both groups.

▲ Follow the same steps, and calculate the number needed-

to-harm.

■ It is easier to trust a body of literature (or a systematic review

of several trials) than a single trial.

■ The evidence alone does not tell you what to do.
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HOW TO BE A GOOD INTERN

Jason Persoff, M.D.

you should not sacrifice your education (i.e., missing conferences) to complete your morning rounding.

• Be mindful of work hour rules and do not violate them.

ROUNDS AND NOTES

Prerounds

■ Before meeting with the senior resident each morning, it is

critical that the successful first year resident preround on all

of his or her patients.

▲ This means
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■ Remember that your colleagues (who are less familiar with

your patients) may need to review the chart on cross-over

to deal with an important issue that occurs overnight. ■ Therefore, it is imperative to leave an addendum note whenever

▲ Lab data return that require interpretation or explanation—

e.g., was the thoracentesis specimen consistent with a tran-sudate or exudate?  Was the patient’s decrease in hemo-■ Enter initial orders in the chart so that treatment can begin,

and then see the next patient.

■ Your write-ups should be done only after every patient has

been seen and has orders on the chart. ■ Patient care is primary, with documentation secondary. ■ The senior resident can help you “divide and conquer” when

several patients arrive at the same time; however, you are

ultimately responsible for the admission orders and treat-

ment plan for all your admissions.
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the patient that frequently.

• Also consider the patient’s comfort—do you actually

need the patient’s vital signs at 2:00 AM?

• Standard frequencies vary from every (q) 4 to q 8 hours,

but you can also add “WA” to signify that you want vital signs obtained only while the patient is awake.

• There is a difference between “tid” and “q 8 hours” and

▲ Medications

• Medications preferably should be listed by generic name. • Be sure to include PRN (“as needed”) medications to

cover possible contingencies as warranted (e.g., sleep-ing medications, laxatives).

• Order only medications you think can be given safely

to the patient.

• A good mental exercise and practice is to check for

drug-drug interactions if you intend to prescribe more than three medications.
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▲ Take “assignment” seriously, and do not merely “guess.”

▲ Ideally, if there is some issue about which status is the

better one, discuss the case with a case manager; the senior resident may also be able to help guide you with making this difficult and frequently nebulous decision.

■ In general, “outpatient status” is reserved for

▲ Semiurgent work-up requiring low-level but constant nurs-■ All hospital-to-hospital transfers are considered inpatient

status.

■ Direct admissions (admissions to the floor that bypass the

emergency department by physician order) tend to be inpa-

tient status.

■ Although outpatient status can later be changed to inpatient

status, once a patient is assigned inpatient status, he or she

can never be switched to outpatient status.

▲ Many physicians (residents and staff) opt for outpatient sta-

tus as default because it offers “flexibility.”  
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▲ Renal diet—a low phosphate, low potassium, low residue

diet for patients with renal failure

▲ Cardiac diet

• A low sodium, low fat diet • You can specify “no sodium” or “2 g sodium daily”

options.

▲ Clears—basically only water-based, thin liquids such as

▲ Regular updates and notification before discharge are

essential parts of patient care.

Writing Up the History and Physical ■ Write-ups may vary by institution. ■ An approach is suggested below:

▲ Chief complaint—Use the patient’s words.

▲ Reason for admission—one line stating the physician’s

assessment why the patient needed to be admitted to the hospital
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• Write the generic name of the medication and the type

of reaction the patient had.

• This will ensure the delineation between allergy (e.g.,

urticaria, wheezing) and side effect (e.g., nausea, diarrhea).

• A side effect should not be recorded as “allergy” but

as “medication intolerance.”

• Include vital signs.

• Document only what you examined. • Include negative findings when pertinent.

▲ Lab data

• Limit to pertinent results • Circle all abnormal values.

▲ Radiographic data

• List your impressions of the radiographic studies. • Avoid relying solely on the radiologist’s report.

▲ Miscellaneous—Include ECG interpretation, etc.
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• What medicines and other treatments you intend to use

in the meantime

CHECKOUT

■ Nothing can be more challenging on a call night than pro-

viding cross-over for other residents’ patients about whom you

know little.

■ Your goal is to minimize your colleague’s distress in the

middle of the night by anticipating what should be done with

these results.

■ You may either point out your plan of action during check-

out or you may write orders to handle these potential even-

tualities (such as a PRN sliding scale of insulin for high lev-

els of blood glucose).

■ This does not mean the on-call team should not be disturbed

at all; matters of patient care are paramount.

▲ Your job is to try to limit unnecessary telephone calls
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code status and active problems for which the on-call team

may be notified.

■ It is helpful to know what antibiotics a patient is taking and

what you would like the on-call physician to do if a fever

develops.

■ You should provide the on-call team with an updated patient

list; be sure to update the patient’s problems to accurately

▲ You need to ascertain if the consult must be done with the

patient in the hospital or if it can be safely deferred until the patient is discharged.

• Remember, just because the patient is in the hospital

does not mean that all his or her medical issues and consults need to be completed before discharge.

▲ As part of the daily progress note about the patient or as

an addendum, you must make a clear notation in the chart about the specific information you want from the con-sulting service.
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Procedure Notes

■ After completing a procedure, you need to document the

procedure in the progress notes or to dictate the procedure,

depending on your hospital’s protocol. ■ A suggested format follows:

▲ Procedure performed—self-explanatory

▲ Indication—Summarize in one or two words.

▲ The senior resident and attending must be informed

promptly and will help guide how the complications will be presented to the patient and family.

CHANGE OF SERVICE

Off-Service and Transfer Notes

■ Whenever a patient is transferred from one service to anoth-

er or whenever you are leaving a service (e.g., at the end of

a rotation), it is an act of courtesy for you to provide a detailed

note.
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▲ Active problem list—Outline the patient’s current prob-

lem list and goals before discharge (if appropriate).

▲ Code status

Acceptance Notes

■ The point of writing an acceptance note is not to rehash ver-

batim your colleague’s off-service or transfer note but to

▲ Including case managers as early as possible in the hos-

pitalization improves disposition planning considerably.

Days Before Discharge

■ Be proactive in discussing matters of follow-up with the pri-

mary care physician before discharge. ■ The patient’s primary care physician may have very specif-

ic instructions for follow-up arrangements (such as tests,

consults, and appointment dates).

▲ It is your responsibility, not the patient’s, to make these
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not been changed), and be sure to write both the generic and brand names along with the pill dosage and frequency.

• This sheet goes home with the patient, and many patients

refer to this for their pill schedule; therefore, directions for taking the medications and their frequency must be written in plain English.

• Do not write, “Furosemide 120 mg PO every AM, 60

• This doctor’s office telephone number is __________.

▲ Medication orders

• List all medications and dosages.

▲ Miscellaneous—includes some or all the following:

• Home physical therapy, occupational therapy, speech

therapy

• Home safety evaluation • Medication administration • Vital signs assessments • Social worker evaluation
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▲ Other pertinent findings

• List other grossly abnormal physical or lab findings.

▲ Treatment rendered and hospital course

• Give a very brief synopsis of the hospital course. • Try to include specific diagnoses and treatments,

responses to therapies, and adverse outcomes.

• Try to avoid restating procedures and findings previ-

to deep pain, and you should note no pupil response to light. ■ When the patient meets the criteria of death, you should

notify the nurse of the time of death (which is the time the

patient is pronounced) and make a notation in the chart. ■ Be compassionate and professional, especially when the

patient’s family is present.

▲ It is important to tell the family that the patient has “died”

rather than using euphemisms such as “expired” or “passed away.”
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■ You may also suggest that findings from an autopsy may be the

“ultimate gift” and an unparalleled opportunity to educate

physicians, improve subsequent patient care, and provide pos-

sible diagnoses that were not clinically apparent before death. ■ It is important to reassure the family that an autopsy will

not preclude an open casket funeral and generally will not

delay burial.

learning what, if anything, may have been done differently

to improve patient outcomes.

▲ This conference is a supportive atmosphere to discuss

your own concerns about management and to grow as a clinician.

Death Summary

■ Date of admission

■ Date of death—The date the patient was pronounced. ■ Reason for hospitalization—List the medical reason the


V   INSIGHTS

 

PREOPERATIVE MEDICAL EVALUATION

Ripudamanjit Singh, M.D.

Charanjit S. Rihal, M.D.

Table 1. American Society of Anesthesiology Classification Class           Systemic disturbance             Mortality, %

1     Healthy patient with no disease outside           <0.03

the surgical process

2     Mild-to-moderate systemic disease caused         0.2

by the surgical condition or other patho-logic processes

3     Severe disease process that limits activity          1.2

but is not incapacitating

4     Severe incapacitating disease process that          8
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■ Its presence may require adjustment of the medication dose. ■ Recommend renal function testing for patients >50 years

and if hypotension or nephrotoxic medications are likely.

Glucose

■ No definite relation between asymptomatic hyperglycemia

and perioperative morbidity.

▲ Systemic disease associated with possible unrecognized

heart disease

Chest X-Ray

■ In one study, incidence of surgically important abnormalities

was 0.3%, with no risk factors for cardiac or pulmonary disease. ■ Obtain it for patients >60 years (if not done within past 6

months).

Pregnancy Test

Start at step 1     Fig. 1

Postoperative risk

Need for noncardiac                                                          Operating

STEP 1                                        Emergency surgery                                                 stratification and

surgery                                                                    room

risk factor management

Urgent or elective surgery                                                                No

Coronary revascularization                                                    Recurrent symptoms

STEP 2                                              Yes within 5 years?                            or signs

No                                                  Yes

1020

For intermediate clinical predictors, go to step 6     Fig. 1 (continued)                      Fig. 1. Algorithm for preoper-

ative cardiac evaluation.  MET,

STEP 6 metabolic equivalent.  *Major  Clinical predictors  Intermediate clinical predictors†

clinical predictors:  unstable

coronary syndrome, decompen-

sated congestive heart failure,

Functional capacity                                        Moderate Poor

or excellent significant arrhythmias, severe

(<4 METs)

(>4 METs)                                                           valvular disease.  †Intermediate

High          Intermediate            Low                                  clinical predictors:  mild angina

Surgical risk                              surgical risk          surgical risk          surgical risk                                     pectoris, prior myocardial infarc-

For minor or no clinical predictors, go to step 7     Fig. 1 (continued)                Evaluation for Noncardiac

Surgery].  Guidelines for

perioperative cardiovascular

STEP 7      Clinical predictors                          Minor or no clinical predictors‡                                              evaluation for noncardiac sur-

gery.  J Am Coll Cardiol.

1996;27:910-48.  Used with

Poor                                                                             ) Moderate permission.

Functional capacity                                                 or excellent

(<4 METs)

(>4 METs)

High            Intermediate or low

■ Abnormal ECG

■ Rhythm other than sinus ■ Low functional capacity

■ History of stroke

■ Uncontrolled systemic hypertension

Functional Capacity

■ Expressed in metabolic equivalent (MET) levels ■ Perioperative cardiac and long-term risk is increased in

patients unable to meet a 4-MET demand during most nor-
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Table 2. Cardiac Risk Level for Noncardiac Surgical

Procedures

Low risk      Intermediate risk            High risk

Breast          Carotid endarterectomy   Major emergency surgery,

surgery       Head & neck surgery      particularly in elderly

Superficial     Intraperitoneal surgery    Aortic & other major ■ Therefore, advise smokers to stop smoking for a full 8 weeks

before elective surgery

Obesity

■ Most studies show no increase in pulmonary complications,

even for morbid obesity.

Respiratory Infection

■ Bronchitis or pneumonia is a risk factor. ■ Delay the operation if any change in the character or amount
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Risk Reduction Strategies

■ Preoperative

▲ Cigarette cessation for at least 8 weeks

▲ Optimize COPD or asthma.

• Bronchodilators for symptomatic patients • Theophylline only if used long-term • Liberal use of inhaled corticosteroids to optimize pul-■ Focus on end-organ complications, especially cardiac disease

because it is the most common cause of perioperative mortality. ■ Lab tests

▲ Routine ECG, given potential for silent myocardial

infarction

▲ Electrolytes, renal function, glucose

▲ Urinalysis (exclude occult urinary tract infection)

THROMBOEMBOLISM PROPHYLAXIS ■ Stratify the risk of thromboembolism on the basis of patient

Table 3. Thromboembolism Prophylaxis According to Type of Operation*

Prophylaxis

Type of operation                            Preferred                              Alternative

Low-risk general surgery, <40            None

years old, minor operation

Moderate-risk general surgery, v40       Low-dose unadjusted heparin or          Intermittent pneumatic compression if

years old, major operation, no           LMWH or                              prone to hematoma or wound infection additional risk factors                     Intermittent pneumatic compression or

Elastic stockings

1028

 

Table 3 (continued)

Prophylaxis

Type of operation                            Preferred                              Alternative

Knee replacement                      LMWH or
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▲ Previous venous thromboembolism

or

■ Major operation

■ Age 40-60 years

■ Clinical risk factors (listed above)

or

■ Patients with myocardial infarction

defect, patent ductus arteriosus

▲ Previous CABG

▲ Mitral valve prolapse without regurgitation

▲ Physiologic, innocent, or functional murmurs

▲ Previous Kawasaki disease or rheumatic fever without

valvular dysfunction

▲ Pacemakers

■ Dental procedures for which prophylaxis is recommended

▲ Dental extractions

▲ Periodontal procedures, including surgery, scaling, plan-
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• Cephalexin or cefadroxil 2 g PO 1 hour before proce-

dure (not if immediate type hypersensitivity reaction to penicillin) or

• Azithromycin or clarithromycin 500 mg 1 hour before

procedure

▲ Allergic to penicillin and unable to take medication PO

• Clindamycin 600 mg IV 30  minutes before procedure or


INDEX

(‘i’ indicates an illustration; ‘t’ indicates a table)

A

Abdominal pain                    urinalysis, 457t

aortic aneurysm rupture, 9, 27t Acute respiratory distress syn-

appendicitis, 9, 9t                         drome (ARDS)

cholecystitis, 8, 9t mechanical ventilation, 826t,

Anemia fluoroquinolones, 772t, 772-773

definition, 12                         linezolid, 776t, 777-778

differential diagnosis, 12-19,        macrolides, 774-775, 775t

15t-16t                         metronidazole, 776t, 777

history and physical, 12-13          monobactam, 768

HIV, 564t                         penicillins, 764-766, 764t

iron deficiency, 21, 23               telithromycin, 775t

macrocytic, 14t, 22i tetracyclines, 773-774, 774t

management, 21, 23               tigecycline, 774t

microcytic, 13t, 20i trimethoprim-sulfamethoxa-

normocytic, 14t, 17t, 21i                zole, 775-776, 776t Arterial oxygen saturation Atrial enlargement, ECG, 349i

(SaO2 ), 281-282 Atrial fibrillation (AF), 475-477

Arterial pressure of carbon            ECG, 358, 360i

dioxide (PaCO2 ), 284           instability, 478t

Arterial-alveolar O 2 ratio, 284         management, 479-482 Arthritis, 194t, 195t thromboembolic risk factors,

enteropathic, 526                       483

mono, 191t Atrial fibrillation/flutter, emer-

osteo, 191t, 192t, 197-198 gency response guidelines,

poly, 192t                              932i, 938i

psoriatic, 526-527 Atrial premature contractions

Bacteriuria, 744t, 747 Bundle branch blocks, 331, 333,

Balloon rupture, pulmonary              334i, 335i, 447i

artery catheter, 400

Balthazar-Ranson CT Severity

Index (CTSI), 679, 681t       C

Benign paroxysmal positional      C-reactive protein, 289, 751

vertigo, 107-108 Carbapenems, 768-769, 769t

Benign prostatic hypertrophy, Carbon monoxide poisoning,

162t, 168                          oxygen therapy, 855

Biliary obstruction,                  Cardiac arrest, 809-812

hepatomegaly, 186 Cardiac biomarkers, 287-289

air bronchogram, 293 CK (creatine kinase), CK-MB

airspace-filling disorders, 293 (creatine kinase, muscle &

aortic aneurysms, 297-298, brain subunits), 288, 436

304i                        Clindamycin, 776-777, 776t

atelectasis, 298                     Cluster headache, 153t, 156t

breast cancer, 302i, 306i             oxygen therapy, 856

bronchogenic carcinoma, 305i    Coagulation disorders. See also

cardiovascular, 296-297, 203i           Bleeding disorders,

collapsed lobe, 304i, 305i platelet; thrombocytopenia

differential diagnoses, 300t-         atrial fibrillation, 482-483

301t anticardiolipin antibodies, 320

mimic conditions, 504-505       Cough. See also Hemoptysis,

oxygen therapy, 853                   Hiccup

physical exam, 502 differential diagnosis, 64, 65t

prevalence, 501                    management, 67-69

splenomegaly, 256                 risk assessment, 63

treatable causes, 502t signs and symptoms, 65t-67t

Conjunctivitis, 223t                 Cough, testing, 68t Connective tissue disease, 509-     CREST syndrome, 521

527. See alsoAnkylosing     Crohn disease, 643 spondylitis, Antiphospho- Cryoglobulinemic vasculitis,

lipid antibody syndrome,           750t, 760-762

cognitive localization, 85t Diastolic dysfunction, conges-

comparison to delirium, 74t            tive heart failure, 487,

differential diagnosis, 81                499t, 500

history, 88t                         Diet, and diarrhea, 93

management, 86                Diet orders, 996-997

Mini-Mental State               Digitalis toxicity, ECG, 367,

Examination, 87t                  371i

neurologic syndromes, 86t Dilute Russell viper venom time

nonpharmacologic therapy, 89          (DRVVT), 311

pharmacologic therapy, 87, 89    Discharge planning, 1007

physical exam, 81-82, 88t         Discharge summaries, 1010

risk assessment, 109-110          Emergency response team

testing, 110, 114t                        (ERT), 925

Dystonia, 274, 277t, 278            Empyema, 699-700

End of life, care

anorexia and weight loss, 951,

E                    952t Echinocandins, 786-787, 788t constipation, 946, 949, 950t

Elbow joint, arthrocentesis, 879       decision making, 939-940 Electrical cardioversion, atrial         delirium, 945

fibrillation, 481 depression and anxiety, 942-

Electrocardiogram (ECG), atrial          945

F                    differential diagnosis, 140, Fascicular blocks, ECG, 336,             141t, 142

337i                          history and physical, 144t

Fatty diarrhea, 96, 99                  management, 146t Fentanyl to morphine conver-         risk assessment, 139-140

sion, 865t                        risk factors, 143t

FEV                     testing, 142, 145, 146 1 (forced expiratory volume

in 1 second), 403                usual presentation, 142t

Fever of unknown origin (FUO) Giant cell arteritis, 750t, 753-754

causes, 135t-137t                 Glaucoma, 226t, 230t

definitions, 131 Glomerulonephritis, 454, 456t  Hemolytic uremic syndrome       HIV, 555-556

(HUS), 259, 264 CD4 lymphocyte count, 557t

Hemophilia A (factor VIII defi- diagnosis and treatment, 565t-

ciency), 52                          604t

Hemoptysis opportunistic infections, 605t-

differential diagnosis, 64, 65t,           607t

172, 173t organ system involved, 558t-

history and physical, 174t-              564t

175t                        HIV-associated fever of

management, 176i-177i unknown origin, 131, 138

massive, 63-64                   Homan sign, 200

differential diagnosis, 124, 125t           639t

ECG, 367, 370i prophylaxis, 637-639, 639t,

and insulin, 820                        640t

management, 126-127            risk factors, 636

risk assessment, 124 Inferior vena cava filters, 725

testing, 125                        Inflammatory bowel disease

Hyponatremia                       (IBD), 641-642

differential diagnosis, 119t-120t       cancer surveillance, 652

management, 120                complications, 644, 645t

risk assessment, 117                Crohn disease, 643

testing, 120 diagnosis, 647, 648t-649t, 649  Inverse ratio ventilation, 837         Liver function tests Iron deficiency anemia, 13t, 21,       abnormal, 377t-381t

23                        indications, 375t

Irritable bowel syndrome, diar-        normal values, 374t

rhea, 100 Low flow oxygen therapy, 111t

Ischemia, ECG, 340 Low-density lipoprotein (LDL),

Isolated right-heart failure, con-           management, 821-824

gestive heart failure, 500       Lower extremity pain

compartment syndrome, 210

deep venous thrombosis, 200,

J                            205, 206t, 209 Medications. See also                steroids, 908t

Antimicrobial agents           tremor, 272, 274

acute coronary syndromes,         tube feeding, 845-846

437-440 ventricular rate control, 479t

acute pain, 867t-869t Meningococcal meningitis, 248

agitation and behavioral dis- Metabolic acidosis, 417, 420t

turbance, 83t                    acute renal failure, 458

analgesic complications and        causes, 422t

contraindications, 872t- with increased anion gap, 422i

873t                          management, 421-425

antiepileptics, 545t, 549t with normal anion gap, 424t

oxygen therapy, 853              Nonopioid analgesics, 863t

risk factors, 58t                     Normal fluids, 118t

signs, 60t Normocytic anemia, 14t, 17t

STEMI, 431, 432, 433, 441- Nosocomial fever of unknown

446                          origin, 131, 138

symptoms, 59t Nosocomial pneumonia, 697,

Myocardial ischemia, and ane-           700

mia, 11-12                   Nosocomial sepsis, 729

Myocyte necrosis, 287, 288 NSTEMI (non-ST-segment ele-

Myoglobin, 288 vation MI), 431, 432, 433,

437-441

history and physical, 705-706 Pancreatitis, 9-10, 9t, 667-668

management, 707-708 inflammatory bowel disease,

methyl alcohol, 713-714               646

salicylates, 716 Pancreatitis (acute), 668t, 669t

tests, 706, 707                       complications, 673t

toxidromes, 706                   course, 678-679

tricyclic antidepressants, 717 diagnosis, 688, 671-675, 674t

Oxygen therapy                    etiology, 670t-671t

complications, 858-859, 859t       management, 675-678

delivery devices, 853, 854t          severity, 680t

indications, 853-856                signs and symptoms, 672t Percutaneous transluminal coro-      production, 260t, 261t

nary angioplasty (PTCA),       tests, 314 1022 transfusions, 47, 51, 917t-919t

Pericardial diseases Pleural effusion, chest X-ray, 299

constrictive, 691-692, 693-        Pleural fluid analysis, 894t

694, 695                    Pneumonia

definitions, 687                      aspiration, 698, 701, 702

effusion, 338, 340                  complications, 699-700

management, 694                diagnosis, 700-701

right and left heart catheteri-         dyspnea, 113t, 114t, 115

zation, 694                      epidemiology, 698 Preoperative medical evaluation pulmonary artery occlusion

cardiac disease, 1018, 1019t- pressure, 389, 395i, 396

1021t, 1022                    placement, 401-402

corticosteroid suppression, 1025       troubleshooting, 396-397

diabetes mellitus, 1025-1026        use indications, 392

endocarditis prophylaxis,           waveforms, 39li, 395i

1029-1031                 Pulmonary artery occulsion

goals, 1015                            pressure (PAOP), 389,

pulmonary disease, 1023-1025         395i, 396, 397, 399t

tests, 1016-1018 Pulmonary disease, preoperative

thromboembolism prophylax- medical evaluation, 1023-

R Respiratory alkalosis, 418, 420t,

Ranson criteria, acute pancreati-          428

tis severity, 680t                  causes, 429t

Rash                          Reticulocyte index (RI), 19

causes, 241t Retinal detachment, 228t, 231t

cutaneous findings, 244t-246t     Retinitis, HIV, 593t-594t

descriptive terms, 240t Rheumatoid arthritis, 521-522

differential diagnosis, 240,           complications, 523

242t-243t                     diagnosis, 523-524

history, 242t-243t                   drug therapy, 525t, 907t

management, 243-244, 246-        management, 524

nosocomial, 729                   risk assessment, 249

organ failure, 733                   testing, 252, 253t-254t, 254,

organisms, 728-729, 729t              255t

pulmonary dysfunction, 735- thrombocytopenia, 261t, 269

736 work hypertrophy, 250t, 254-

renal dysfunction, 737                  255

signs and symptoms, 730t Staphyloccocal toxic shock syn-

tests, 732                                 drome, 247

Seronegative arthritis, inflam-       Status asthmaticus, 465-466

matory bowel disease, 646    Status epilepticus, 548i

Seronegative spondylo- STEMI (non-ST-segment eleva-

Tachycardia Torsades de pointes ECG, 358,

abdominal pain, 1, 3                    362i

emergency response guide-       Tourette syndrome, 280

lines, 931i                      Toxic megacolon, 644t

palpitations, 234-235             Transfusion therapy

Tachypnea, abdominal pain, 1 coagulation factor products,

Takayasu arteritis, 750t, 752              922t-924t Tamponade pericarditis, 690-         complications, 911-914

691, 693, 694-695              plasma derivatives, 921t

Telithromycin, 775t                  platelets, 917t-919t Tetanus, 271, 273                    RBCs, 915t-916t

risk factors, 58t primary CNS, 750t, 755-756,

symptoms, 59t                       905t

management, 449i syndrome classification, 750t

Upper gastrointestinal tract Takayasu arteritis, 750t, 752

bleeding, 141t, 142t, 145        Wegener granulomatosis,

Uremia, 45t                            750t, 757-758 Urinalysis, acute renal failure,       Venous thromboembolism

457t                              (VTE), 720, 724, 725

Urinary anion gap acidosis, 423     Ventilation-perfusion (V/Q) Urinary tract infections                    scan, 721, 722t

bacteriuria, 744t, 747              Ventricular activation time Wheezing. See also Asthma Wilson disease, 277-278, 279,

differential diagnosis, 465t               280

history, 466t                       Wolff-Parkinson-White

physical exam, 467t                    syndrome

Whipple disease, fever of             ECG, 364, 368i

unknown origin from,          emergency response, 938i 135t                         Work hypertrophy,

Whipple triad, hypoglycemia, splenomegaly, 250t, 254-

531                           255

White eye, 221, 222t, 227t-229t, Wrist joint, arthrocentesis, 879-

231t-232t                         880
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