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IM Readings Acute and Chronic Renal Failure

Acute Renal Failure (Cecils: 235-242)

Acute renal failure is an abrupt decrease in renal function sufficient to result in retention of nitrogenous wastes (high BUN and creatinine). 

Three Causes

1. Prerenal azotemia (decrease of renal blood flow)

2. Renal azotemia (intrinsic renal parenchymal disease)

3. Postrenal azotemia (obstruction of urine flow)

The most common intrinsic renal disease is acute tubular necrosis in which a sustained decline in GFR results within minutes to days in response to an ischemic event or toxic insult. 

Diagnostic Approach to Inpatient Acute Azotemia

The initial most important distinction to make is between prerenal azotemia and ATN. The record review of the patient should include the following: prior function, infection, toxic agents, contrast, hypotension, surgery/anesthesia, and blood losses. Extracellular volume depletion is characterized by postural changes in BP and pulse, decreased JVD pulse, and weight loss. Livedo reticularis are the mottled staining of the skin that are blue or purple (look like bruise). These indicate atheromatous emboli and can account for acute azotemia.  

1. Urine Volume: less than 400 ml/day in oliguric ATN. Total anuria should suggest something other than ATN, like obstruction

2. Urine Sediment: in prerenal failure a moderate number of hyaline casts may be seen. In ATN, dirty brown granular casts are frequently seen along with renal tubular epithelial cells. 

3. Urinary Indices: Renal tubular function can be assessed with urine and plasma sodium and creatinine. The U/Pcr ratio in prerenal azotemia is typically high whereas in ATN it is typically low. 

Evaluation of the Patient who presents with Renal Failure

Initially, you must decide whether the azotemia is acute or chronic. In chronic renal failure you will have, evidence of previously abnormal BUN and Cr., small kidneys (except MM, diabetes, amyloid or PCKD), renal osteodystrophy on plain film and anemia via H/H. Dialysis may have to be initiated if hyperkalemia, acidosis, fluid overload, pericardial rub or asterixis are present. 

Labs: If prerenal and postrenal have been ruled out: presence of significant protein, blood and sediment are more suggestive of proliferative glomerulonephritis whereas a few RBCs but strongly heme positive blood is more indicitive of myoglobinuria or hemoglobinuria. 

Acute Tubular Necrosis

Acute renal failure is most often due to the loss of excretory ability of kidney based on rising BUN and Cr. The BUN will rise by about 10 to 20 and the HCO3- will fall to SS of about 17. Patients will lose about 0.5 lbs per day (catabolic disorder). Adequate calories with about 40 grams of protein per day can prevent this. Hyperkalemia is a serious complication of ARF. This can be evaluated with an ECG which may show peaked T waves, prolonged PR internval and a widened QRS. Infection can severely complicate this picture even in the presence of dialysis. 

Dialysis indications are: severe hyperkalemia, acidosis, fluid overload, and rate of rise of BUN by 20 in 24 hour (with total max of 100). Most deaths occur in the diuretic phase and not the oliguric phase of treatment. The main goal here is prevention with careful attention being paid to individuals who are undergoing cardiac or aortic surgery. 

The typical initiating event for ATN to occur is a decrease in RPF or exposure to a toxic agent. Blood flow typically returns to normal within 24 to 48 hours, but for some reason, the tubular dysfunction persists (various hypotheses have been proposed). 

Cause of ARF

1. Exogeneous

a. Contrast Agents: very common cause with the most important factor being some form or fashion of underlying renal disease. 

b. Aminoglycosides: account for about 15% of nephrotoxicity. The ARF is usually mild and nonoliguric with ultimate return to normal. 

c. NSAIDS: the inhibition of prostaglandins can cause ARF in individuals who rely on prostaglandins to dilate the renal vasculature. 

d. Cisplastin: this is typically dose dependent. Hypomagnesemia is common as well. 

e. Ethylene Glycol: This produces a severe anion gap with high osmolarity and ARF develops in 48 to 72 hours. 

f. ACE inhibitors: this is due to hemodynamic problems or loss thereof. 

2. Endogenous

a. Rhabdomyolysis: alcohol abuse, muscle compression, seizures, metabolic derangements, drugs and infections can all cause this. 

b. Hyperuricemic ARF: this is seen in high turnover malignancies (acute lymphoblastic leukemias and poorly diff lymphomas). The treatments can lead to large amounts of purine uric acid precursors that lead to uric acid deposition in the kidney. 

c. Hepatorenal Syndrome: ARF in the presence of severely compromised liver function. It is seen in patients with advanced alcohoic liver cirrhosis. The hallmark is oliguria with urine osmolarity that is 2 to 3 times that of plasma with urine free sodium. Another hallmark is that volume expansion does not typically correct the ARF as it often does when the cause is prerenal. 

TOP
Chronic Renal Failure (Cecils: 243-252)

Chronic renal failure is defined as progressive irreversible loss of renal function. The most common causes of CRF that lead to ESRD are diabetes, HTN, and glomerulonephritis. Loss of <75% of GFR does not usually cause symptoms. The doubling of the serum creatinine signifies are loss of 50% of the GFR. Biopsy is usually the most definitive tool for establishing a diagnosis. 

Adaptations to Nephron Loss: surviving nephrons must increase their filtration and excretion rates. As the RF progresses the fractional excretion of Na increases, increased ammonium synthesis provides a buffer for the acid present. Ultimately, a hyperchloremic metabolic acidosis will develop. Further loss of nephrons results in organic acid retention that leads to an anion gap acidosis. Glomerular hyptertrophy and capillary HTN have been implicated as the causes that ultimately lead to progression of the CRF regardless of etiology. 

Management

1. Protein restriction at the level of 0.75mg/kg/day. Sodium, potassium and phosphorus restriction should also be followed as well. 

2. HTN: aggressive control will prevent the progression of CRF. There is a nephroprotective effect of captopril with HTN in nephropathy and diabetes mellitus. Ca channel blockers may also have some benefit and a combination therapy of an ACE and Ca channel blocker may be indicated. 

Clinical Manifestations of Renal Failure

Uremic Syndrome: when GFR gets to <10 ml/min, symptoms begin to develop. Uremia is a syndrome that effects every organ system. Fatigue, N/V, and headaches can be seen. 

TOP
IM Readings Acute MI/CHF

Acute Myocardial Infarction (Cecils: 61-68)

Background/Pathophysiology: 

AMI often develops at rest or with moderate activity. Occurs b/c of acute thrombotic event at rupture of atherosclerotic plaque. Typically occurs at around 6:00 am. Often triggered by extreme physical activity in otherwise sedentary individual or with emotional stress. Silent infarcts are common with DM patients. Most deaths occur in first hours and are due to V fib. 

Presentation: 

Chest pain that lasts greater than 30 minutes that is not relieved by Nitroglycerin. N, diaphoresis, and dyspnea are also common, however, 20% are unrecognized due to altered presentation.

Physical Exam:  

An apical systolic murmur due to mitral regurg b/c of papillary muscle ischemia may be appreciated.

Tests and Results:

1.
ECG should be obtained rapidly. Can be either Q wave or non Q wave. A Q wave infarct begins with localized injury with pathologic Q wave greater than 0.04 seconds. They generally have a complete occlusion.  Non-Q wave is ST segment depression with T wave inversion. Partial occlusion but with residual flow. 

2.
CK: CK-MB is most sensitive and specific with normal limits exceeded at 6 to 8 hours, peaking at 12 to 48 hours and returning to normal at 24 to 48 hours. 

3.
Serum LDH: these rise later and may remain elevated for days. Cardiac is LDH1 and will exceed the LDH2. 

4.
CXR: may help in establishing status of pulmonary vasculature

5.
Echocardiography: will assist in detecting ventricular wall motion abnormalities. 

Treatment

1.
Early: oxygen, ECG continuous, IV line, Aspirin (160 to 325 mg), Morphine (2 to 4 mg), IV nitro for antischemic and unloading effects. Bradycardia treated with atropine and Tachycardia can be treated with metoprolol if warranted. 

2.
Thrombolytic therapy: can be warranted if ST elevation but is not given if ST depression with T wave inversion. Time is important: usually want to give within 6 hours of event. Effects decrease after this time. Streptokinase and tPA are the most widely used. Strepto is more antigenic, but is less expensive. TPA may have a greater effect with 60 mg given over first hour with 20 mg given over the second and third hours. The greatest benefit is in younger patients and those with large infarcts. 

3.
PTCA (percutaneous transluminal coronary angioplasty): greater benefit than tPA but not widely available emergently. Therefore, if continued or prolonged s/s of ischemia, consider this. 

4.
Beta blockers, aspirin, coumadin, and ACE inhibs are also considered depending on presenting event. 

Complications:

1.
Cardiac Arrhythmias: V fib typically occurs in first few hours post MI. Prompt defib should be done. V tachycardia can occur and if tolerated lidocaine can be given to control it. Then can move to procainamide. Accelerated idioventricular rhythm is usually well tolerated and does not require treatment. 

2.
Hemodynamic disturbances: Early hypotension with bradycardia can occur. Cautious fluid administration can be beneficial. Isolated pulmonary hypertension is treated with furosemide and nitro, but if accompanied by peripheral hypoperfusion then dobutamine and nitro should be given. 

3.
Severe heart failure or cardiogenic shock: SG catheter should be placed. Normal PCWP is 10 to 12 but in AMI patients with noncompliant LV the pressure should be 16 to 18, but PHyper can develop if greater than 20. 

4.
Right Ventricular infarction: ECG will show ST eleveation in right precordial leads (espec V4R). Jugular distension, hypotension, clear lungs may be seen. Fluid administration is mandated and typically will help restore blood pressure and reduce ischemia. 

5.
Mechanical Complications include left ventricular wall rupture, ventricular septal rupture, and papillary muscle rupture. Free wall rupture occurs 3 to 5 days post MI, is associated with hypotension and is usually fatal. Papillary muscle rupture is common and typically hear mitral regurg. Aneurysms can develop with resulting mural thrombi. This can lead to embolic events. Heparin while inpatient and coumadin as outpatient is needed. 

TOP
Congestive Heart Failure (Cecils: 33-39)

Background/Pathophysiology: This is the state at which the heart cannot provide suff CO to meet body’s needs. It is assoc with peripheral and pulmonary congestion/edema. Causes include

1.
Primary myocardial dysfunction: (dilated cardiomyopathy, ischemic heart dz)

2.
Excess Ventricular Load 

a.
Pressure Overload (hypertension, aortic stenosis)

b.
Volume Overload (aortic or mitral valve regurg)

3.
Restrictive Disease

a.
Myocardial (restrictive or infiltrative cardiomyopathy)

b.
Pericardial (constrictive or tamponade)

4.
Electrical disorders (tachycardias or heart block)

It can be classified as 

1.
Low/High output

2.
Systolic or Diastolic

3.
Left or right ventricular

Most common cause of right heart failure is left heart failure. Stroke volume is dependent on ventricular contractility, preload, and afterload. Cardiac failure is accompanied by neurohormonal activation with resultant vasoconstriction, this can lead to a vicious cycle. Thus, rationale for vasodilator therapy. Activation of the renin-angiotensin system is one of the major pathways. Salt and water retention are the characteristics of heart failure. BP is proportional to SV and peripheral resistance. Thus with ACE, PR goes down but SV should go up with little overall change in BP. 

Presentation: Dyspnea due to pulmonary congestion. Cardiac Dyspnea (orthopnea) due to increased venous return in recumbent position to engorged pulmonary bed. Nonproductive cough. PND. What is daily activity tolerance. 

Physical Exam: Pitting LE edema. Increased HR with narrow pulse pressure. JVD with hepatojugular reflux. Rales bilaterally or focused on right side. 4th heart sound and mitral regurg are common.
Tests:

1.
ECG: although won’t provide much, it may provide an underlying cardiac disorder

2.
CXR: will show pulmonary vasculature, and heart silhouette size. If congestion of lungs clears with therapy, then CHF dx is warranted. 

3.
Serum Chemistry: low sodium due to compensation, elevated BUN and creatinine due to lack of renal perfusion. Elevated LFT due to hepatic congestion. 

Treatment: 3 goals

1.
Reduce Cardiac workload: rest, vasodilators

2.
Improve cardiac pump performance: digitalis or + inotropes

3.
Control excess salt and water retention: sodium restriction, diuretics. 

Drugs

1.
Diuretics: indicated when congestion is present. If HF is mild, a thiazide can be used. If more severe, then furosemide is used with addition of a second such as a thiazide if necessary. Careful monitoring of serum electrolytes is important. 

2.
Vasodilators: venous and arteriolar vasodilators will reduce cardiac filling pressure and increase stroke volume in LVDys. ACE inhibitors are commonly used (captopril or enalopril). Nitroglycerin and Isosorbide dinitrate are are V>A dilators. 

3.
Digitalis: augments CO by increasing inotropic state. Daily dose is typically 0.25 mg Qday. Manifestations of toxicity are largely clinical and are ventricular arrhythmias and AV conduction problems. 

3. Sympathomimetic Amines: have a + inotropic effect and thus enhance contractility through stimulation of beta receptors. 

TOP
IM Readings – Anemia, Thrombocytopenia, Coagulation Disorders (Cecils: 381-297; 403-422)

1. Shape and Structure of Red Cells: RBC is a biconcave disc and 7um. Has equimolar lipid and cholesterol in CM, cytoskeleton consists of (( spectrin. Ankyrin is a protein molecule that facilitates the spectrin attaching to the CM. The RBC can “remember” a previously held shape if held there long enough. 

2. Birth and Death of Red Cells: Rate of hematopoiesis is dictated by reticulocyte count (0.5 to 1.5%). Average life span is 120 days. Cells can be removed and tagged for tracing experiements. 

3. Anemia: This is when the [ ] of hemoglobin in the blood is abnormal. Thus it is more of a symptom rather than a disorder. It is caused by increased destruction or decreased production. 

a. Hemolytic Anemias: Criteria are an anemia that has a

i.  high retic count with no evidence of recent blood loss or decreased erythropoietin (suppression

ii. elevated unconjugated bilirubin

iii. Decreased serum level of haptoglobin (acute phase reactant)

iv. Signs of intravascular hemolysis (increased plasma hemoglobin, hemoglobinuria, hemosiderin, high plasma LDH).  

b. Congenital Hemolytic Anemias: personal or FH of anemia, jaundice at birth, or previously abnormal blood. 

i. Membrane: these are characterized by abnormalities in shape and are characterized by two major dz states. The clinical results of the below two are hyperbilirubinemia and anemia at birth. Degree of anemia is increased with infection or inflammation. Spleen is enlarged, and gallstones may be present. Cells can be dx on blood smear. 

1. Hereditary Spherocytosis: disorders of spectrin or ankyrin. This causes the cell to become spherical with loss of membrane. Remaining membrane must make up for this. Delayed splenectomy and cholecystectomy are mainstay of treatment and are usually effective. 

2. Hereditary Elliptocytosis: unstable cytoskeleton that results in abnormalities in shape particularly when traversing the capillaries. Splenectomy is not as beneficial here. 

ii. Hemoglobin: adult consists of two ( and two ( chains and any problems with these results in a disease state. 

1. Structural Abnormalities: essentially result from a mutation in the genes encoding the hemoglobin chain. 

· Alterations in interaction with other Hemoglobin Molecules: alterations of the neighboring molecules can result in precipitation. The most common and serious is a substitution of valine for glutamate (HbS). This results in the sickling of the cell and markedly decreases the deformability. This occurs with sickle cell dz or with the thallasemias. The sickling will congest the spleen and make it hard to get rid of encapsulated organisms. Vaso-occlusion in the long bones can result in pain crises. This hypoxic area becomes ischemic and can become infected (febrile patient). Acute chest syndrome (pneumonia) due to impaired circulation in the lungs resulting in an infection. Organ damage can occur due to this because of sickling occurring in the arterial blood. Blindness and strokes also occur because of this. Physical findings include sceral icterus, ischemic retinopathy with neovascularization, cardiomegaly and flow murmurs. Splenomegaly is seen. Laboratory may reveal an anemia, with high retic counts with leukocytosis and thrombocytosis (no spleen). Sickle cells are seen and unconjugated bilirubin is high. Dx is usually done with electrophoresis. Tx: pain (hydration, analgesics), chest (antibiotics, oxygen, transfusion), prolif retinopathy (laser therapy). Transfusion is used for special situations (stroke, acute chest syndrome, long surgery). Hydroxyurea is now being used because it increases the fetal hemoglobin. Mortality mean is in the 40s. 

· Alterations in the stability of the Hemoglobin Molecules: disruption of stability results in precipitation within the cell and produces a Heniz body. This body causes the spleen to hold onto it and hemolysis results. Dark colored urine is often seen. Often dx with electrophoresis. 

· Others: if oxygen binding is affected by abnormalities in proteins a relative tissue hypoxia can result and patient will become polycythemic. This results when oxygen is too tightly bound. If less tightly bound an anemia will result. Dx. with electro. 

· Biosynthetic Abnormalities: Thalassemias result when there is a biosynthetic alteration in the globin genes. If only one ( gene is affected a mild form of the disease exists. If both genes are affected, a very severe form of the disease exists. The cells in the major form also have a decreased life span, and an erythroid overgrowth can occur. This results in abnormalities of the bones in head, face, rib cage, pelvis and tissue accumulation in these areas. The best therapy for the thalassemias is transfusion. 

iii. Enzyme: has three different metabolic pathways

1. Glycolytic: most enzyme def in this are rare, with exception of pyruvate kinase. The major effect is a decrease in the amount of energy available to the cell. This results in hemolysis. Signs include hemolysis at birth, and hemolysis under stressful conditions. Splenectomy is tx for pyruvate kinase def. 

2. HMP Shunt: maintain iron in reduced state while surrounded by oxidized environment. This is accomplished by metabolism of glucose-6-phosphate. Failure here results in oxidation of the hemoglobin and membrane proteins, resulting in hemolysis. Typically infections or drugs affect this pathway with resulting clinical symptoms. Mediterranean decent persons have a more severe form and typically have hemolysis all the time (think favism). 

3. Nuclotide catabolism

c. Acquired Hemolytic Anemias: Red cells are normal when formed but hemolyzed as they circulate. Myelodysplastic syndromes can cause this as well as immune causes. 

i. Immune Causes

1. Warm Reacting Antibody: Most autoantibodies can react with target at 37. This results in the cell being taken up and destroyed. When only partially done, spherocytes result that are trapped in the spleen. They can arise in immune system malignancies (CLL or lymphoma), viral diseases (HIV or EBV), or others (SLE, rheumatoid). Anemia is variable but often severe and fatal, pallor and mild splenomeagly are seen. Spherocytes in blood, with Direct Coomb’s positive test. Tx is with prednisone to reduce antibody production. Splenectomy can be done and cyclophosphamide is a backup. Antibody is often IgG.  

2. Cold Reacting Antibody: IgM reacting with polysaccharides usually needs a lower temp. These cold agglutinins arise from monoclonal lymphocytes or as a result of infection (Mycoplasma, or EBV mono). Reactions take place in the periphery resulting in acrocyanosis (purplish discoloration of the distal limbs). The degree of anemia is not severe but can show a low Hct during the winter months. Tx: the amount of cold agglutinins in blood can be reduced with plasma pharesis. 

ii. Drug Dependent Immune Hemolytic Anemia (DDIHA): cause hemolysis by having the drug alter a protein to become antigenic or by haptegenic mechanisms on the RBC proteins. IgG types will result in spherocytes and IgM will result in hemolysis. Tx is stopping drug. 

iii. Traumatic Causes of Hemolytic Anemia (THA): Cells can be broken in the vasculature by something (ie a prosthetic valve). The result is an intravacular hemolysis that results in schistocytes. The most common impediment to flow is fibrin deposition as seen in DIC. Schistocytes are usually present as well as serum abnormalities (high LDH, hemosidinuria, and hemoglobinuria). Thrombocytopenia may result. Seen with DIC (prolonged PT and PTT, decreased fibrinogen and increase fibrin split products), or TTP. HUS can also cause this but is localized in the kidney (E. coli O157:H7). Malignant hypertension can erode the arterioles and result in this as well. Most tx aim at the underlying dz state. 

iv. Toxic Causes of Hemolysis: can be caused by ingested toxins or those produced by the body. Liver failure results in the abnormal formation of RBCs. These cells look like bizarre crenated forms. They have rigid membranes and will eventually lose their spoines. Thse echinocytes will become acanthocytes and their presence in spleen is bad prognostic indicator. Renal failure patients can have a hemolytic anemia most likely due to hypophosphatemia. This results in impaired ATP generation and rigid RBC membranes. Some drugs can produce significant oxidative stress as to result in abnormal RBCs. Splenomegaly can cause a large amount of pooling in the spleen and resultant destruction of RBCs and can result in splenomegaly with thrombocytopenia and neutropenia (think portal hypertension). 

4. Anemias of Reduced Production: Average life span of RBC is 120 days, therefore 1% must be produced each day to keep up. The MCV is an indirect indicator of the relative rates of cytopasmic and nuclear productive capacity. If cytoplasmic capacity increases but nuclear does not, the MCV increases. 

a. Normal MCV: most likely due to insufficient production or RBCs with a low retic count. Various disease states such as the myelaplastic, myelodysplastic and myelproliferative disorders can do this. This results in a normocytic anemia with reduced retic count. Erythropoietin is responsible for stimulating the production of RBCs and Kidney malfunction results in low levels of this. Anemia that is secondary to chronic disease results in reduced levels of EPO and is likely due to infection or inflammation. It will not resolve until the underlying disorder resolves. Parvovirus B19 can invade RBCs and cause a rapid anemia. 

b. Increased MCV: this can be caused by disorders that produce agglutination or RBCs (cold agglutins). When the value is truly elevated, it implies the nuclear production has declined in the face of normal cytoplasmic production. Vitamin deficiencies such as B12 and folate can also elevated the MCV. These are both necessary for nuclear synthesis. The main cause of folic acid def is dietary losses. The most common cause of B12 def is malabsorption. Pernicious anemia is due to lack of IF (often due to autoantibodies to IF). Resections or diseases of the ileum can do this as well. Diphyllobothrium latum can also cause this. The common result of the above vitamin defs is a meagaloblastic anemia. Alcohol or previous surgeries can cause this type. In B12 def, neurologic manifestations are seen (proprioception losses of lower extremities, loss of vibration and sense of smell and dementia). The Tx is replacement of the vitamin loss. 

c. Anemia with decreased production and Decreased MCV

· Poor Iron Utilization: iron is absorbed in the upper intestine and is improved with acidity but decreased with vitamin C. The iron in circulation will bind with transferrin. The amount of iron stores is reflected in the serum apoferritin. As the severity of iron def progresses, a fatigue that is out of proportion to the decrease in hemoglobin is seen. Some patients may report pico, spoon nails, or cheilosis (cracking of the corners of the mouth). If chronic, the Hct will be decreased and the platelet count may be high. Serum iron is usually low, and the saturation of the iron binding is less than 15%. The most likely causes are blood loss, dietary deficiency, use of iron binding meds (phosphates) and loss of gastric tissue. The therapy is to give PO iron with correction seen within 6 wks of therapy. In infectious states, the iron stores are adequate but cannot be mobilized. Thus, serum transferring is desaturated. This results in a microcytic anemia with a low retic count, and low serum iron with reduced sat of transferring. 

· Anemia due to Abnormalities of Heme Synthesis: If heme is not synthesized, it becomes stored in the mitochondria or just out side this. This results in the granules that surround the nucleus (ringed sideroblast). 

TOP
Platelets and Primary Hemostasis (Cecils: 403-410)

Primary Hemostasis: Platelets are the anucleate cells that form the primary plug following vascular injury. The megakaryocyte will fragment its cytoplasm to produce the platelet. It will circulate for about 7 to 10 days. The platelet cell membrane has specific receptors that aid in clottig. The IIbIIIa complex predominates. Granules with multiple biologically active substances are found inside the platelet. vWF found within the granules is necessary for platelet aggregation. Once activated platelets lose their shape and aggregate and secrete substances that recruit other platelets (primary hemostasis due to a vascular injury). An initial screening tool is the bleeding time. Increased (>9 mins) BT are seen in thrombocytopenia, qualitative platelet defects, VW disease, and vascular defects. 

1. Quantitative Platelet Disorders

a. Thrombocytopenia: This is seen when the absolute decrease in platelet count is 150,000 or less. If below 20,000 there is an increased risk for spontaneous bleeding. Causes include decreased production, decreased survival, splenic sequestration, or dilutional phenomenon. 

b. Decreased Platelet Production: causes include vitamin deficiencies, nutritional defects, radiation, or marrow replacement by fibrosis. Drugs are known to cause this due to autoimmune mechanisms. Alloimmune mechanisms can include pregnancy or transfusion reactions.  Autoimmune mechanisms are diverse. Infections, malignancies or other autoimmune disorders can result in platelet destruction. SLE is a common cause as well as having the antiphospholipid antibody. Idiopathic thrmobocytopenic purpura (ITP) occurs due to the immune destruction of platelets in the absence of a drug. Petechia of the LE, ecchymoses, mucosal bleeding, and epistaxis are common findings. A preceding viral infection may have occurred. In adults, the onset is insidious and usually does not resolve without treatment. The initial treatment is prednisone (1mg/kg/day) with a response in 2 weeks. Splenectomy is treatment choice for those who do not respond. Thrombotic thrombocytopenic purpura (TTP) is a consumptive disorder that is characterized by diffuse microvascular occlusion of arterioles and capillaries that results in ischemia to organs. The most common organs affected are the CNS and the kidneys. Thus, mental status changes, focal deficits and oliguric renal failue. If untreated the mortality rate can exceed 90%. Rapid initiation of therapy is mandatory and this is considered a medical emergency. Plasma exchange and prednisone are used commonly. The Hemolytic Uremic Syndrome (HUS) is another cause that presents as oliguric renal failure following a diarrheal illness with E. coli O157:H7. The HELLP syndrome is seen in pregnancy (Hemolysis, Elevated Liver Enzymes, Low platelets). Hypersplenism can also cause this and Tx is aimed at the underlying cause. Dilutional problems occur due to severe resuscitation efforts, but the problem usually corrects itself. No need to give platelets unless count is below 50,000. 

2. Thrombocytosis: Defined as an increase in platelet count above 450,000. It has three forms

a. Transitory or Physiologic: can occur following stress or exercise and represents mobilization from the spleen or lung

b. Secondary: results from an increased platelet production in response to hemorrhage, hemolysis, infection, iron def, inflammation or malignancy. This generally does not result in thrombotic complications and therapy is not warranted.

c. Primary (essential): myeloproliferative disorder arising from neoplastic transformation of a stem cell. Vaso-occlusive mechanisms can result in TIAs or AF. 

3. Qualitative Platelet Disorders: These are platelet defects (adhesion, aggregation) despite a normal count. Some of these autosomal recessive disorders are characterized by abnormal bleeding time despite a normal platelet count. Clinical manifestations include menorrhagia, easy brusing, epistaxis, and gingival bleeding. Platelet granule abnormalities have also been described such as the Wiskott-Aldrich syndrome (eczema, thrombocytopenia, and immunodeficiency). Acquired disorders can be produced from drugs or from clinical states such as uremia. Aspirin and NSAIDs can produce this because of their inhibition of cyclooxygenase. 

4. Vascular Purpuras: abnormalities of the blood vessels can also lead to bleeding states. Hereditary hemorrhagic telangiectasias (Osler-Weber-Rendu) is an AD with an freq of 1/50,000. Clincally this is seen as mucosal telangiectasias, epistaxis, GI hemorrhage, and large AV malformations in lung and brain. Recurrent GI hemorrhage can result in an overall iron def anemia. 

5. Plasma Protein Disorders Affecting Primary Hemostasis: von Willebrand factor is a large adhesive glycoprotein found in plasma, platelet granules, and endothelial cells. It will bind to the collagen of a ruptured vessel and a conformational change is seen that allows it to bind to platelets. Clinical manifestations are epistaxis, easy bruising, mucosal bleeding, GI hemorrhage, and menorrhagia. Von willebrand is also an acute phase reactant that increases during times of stress. 

TOP
Arrhythmias (Cecils: 69-93)

Background/Pathophysiology: Automaticity of cardiac tissue is the property that allows gradual phase 4 depolarization. The autonomic system effects cardiac tissue primarily at the SA and AV nodes. Sympathetic will increase automaticity and conduction velocity and parasympathetic will decrease it. 

Cardiac Arrhythmias are divided into 3 categories:

1. Impulse formation: inappropriate discharge rate of nml pacemaker or an ectopic pacemaker. An escape beat is one that takes control of heart upon sinus slowing and is appropriate. A premature complex is an  ectopic pacemaker that is  inappropriate in discharge and takes control of the heart. 

a. Atrial Tach w/wo block

b. Accelerated Junctional Rhythm

c. Nonparoxysmal AV junctional tachycardia

d. Accelerated idioventricular rhythm

e. Parasystole: ectopic A or V pacemaker that discharges regularly and is protected from regular cardiac cycle by an entrance block. 

2. Impulse conduction: these include conducton delay and block that result in bradyarrhythmias. These are the most common cause of arrhythmias. These are the basis for reentry. This occurs with a common proximal and distal pathway. There is a block in one pathway and a potential conduction delay in the next, such that the impulse with conduction delay can travel back up the blocked pathway and reexcite the original tissue. Tachycardias can result. 

a. Heart Block

b. AV nodal re-entrant tachycardia

c. Reciprocating tachycardia with accessory pathway

d. Atrial Flutter

e. Atrial Fibrillation

f. Ventricular Tachycardia

g. Ventricular Flutter

h. Ventricular Fibrillation

3. Combinations of above

a. Atrial, Junctional, or Ventricular extrasystoles

b. Flutter and Fibrillation

c. Ventricular Tachycardia

Presentation: Hx should focus on underlying disease states with focus on CV system. Common symptoms for presentation include: palpitations, syncope, presyncope and CHF. Dizziness may occur. Palpitations should be quantified based on fast or slow heart rate, irregular or regular. 

Physical Exam:  very helpful in determining CV status

Tests: 

1. 12 Lead ECG

2. 24 hour ambulatory ECG (Holter) monitoring

3. Invasive Electrophysiologic Testing

4. Autonomic or pharocologic therapy

5. Tilt Table Testing

Treatment: Prior to treatment one has to decide whether the arrhythmia needs to be treated. 

1. Drugs: therapeutic window is narrow, therefore monitor P and T to ensure therapeutic dose without toxicity or subthreshold effective dose. Most drugs can be dosed according to half life. 

2. Direct Current Cardioversion an Defibrillation: Method of choice for terminating tachyarrhythmias that result in hemodynamic deterioration and those who don’t respond to drugs. Cardioversion is the deliver of a shock that is typically synchronized during the QRS. Defib is an aynchronous delivery of high energy shock to terminate V fib. Cardioversion paddles are often placed Right of sternum at 1st or 2nd interspace and left paddle is placed at left midclavicular line at 4th or 5th interspace. V fib is a complication of DC cardioversion and should proceed to defibrillation. If A fib, anticoagulation 3 weeks prior is indicated to avoid emboli. Elevation of CK-MB enzymes is NOT common afterwords. 

3. Cardiac Pacemakers: Electrodes placed transvenously in RA or RV or placed directly into epicardium. Widely used for treating bradyarrhythmias. 

4. Nonpharmacologic Therapy: involves implantable cardioverter defibrillators (ICDs). These devices can deliver shocks to prevent tachycardias. Catheter ablation has become more prominent. This uses a focused radiofrequency energy to ablate an arrhythmia focus. 

Specific Arrhythmias

1. Sinus Nodal Rhythm Disturbances: P upright in 1,2, and aVF and negative in aVR. 

a. Sinus Arrhythmia: phasic variation in sinus cycle by greater than 10%. Respiration can cause PP interval shortening and is called Respiratory sinus arrhythmia. No treatment generally. 

b. Sinus Pause (sinus arrest) and Sinoatrial Exit block: Sudden failure of P wave occurs.  These are caused by AMI, fibrotic changes, dig toxicity, excessive vagal tone. 

· Sinoatrial Exit Block: PP interval surrounding failed P wave is multiple of PP.

· Sinus Pause: If no above cyclic relationship. 

c. Wandering Atrial Pacemaker: Change from sinus node pacemaker to somewhere else in the atria. Associated with changes in RR interval, PR interval, and P wave morphology. 

d. Hypersensitive Carotid Sinus Syndrome: Cessation of atrial activity due to sinus arrest or exit block due to pressure over carotid baroreceptors. 

e. Sick Sinus Syndrome: variety of sinus nodal or AV nodal abnormalities. Persistent sinus bradycardia, arrest or exit block, sinus and AV conduction problems, paroxysms of atrial tachyarrythmias with slow A or V bradyarrhythmias.  

f. Sinus Nodal Re-entrant Tachycardia: accounts for 5 to 10% of Parox SVT. Arises from reentry at sinus node or close therein. 

2. Atrial Rhythm Disturbances

a. Premature Atrial Contractions: premature P wave of diff morphology than other P waves. Occur early in diastole and may or may not be followed by a QRS. Caused by infection, inflammation, myocardial ischemia, tobacco or alcohol, or caffeine. 

b. Atrial Flutter: Atrial rate of 250 to 350 with V rate being ½ this (2:1). Appears as regular sawtooth waves. Seen in leads 2, 3, and aVF. Thyrotoxicosis, alcoholism and pericarditis are associated with this. Cardioversion may restore this. Drugs can reduce flutter but can cause a 1:1 AV conduction. 

c. Atrial Fibrillation: totally disorganized atrial activation w/o effective atrial contraction. Ventricular response is irreg/irreg with normal AV conduction. Can use drugs to control the V response. Results from Rheumatic heart dz, cardiomyopathy, HTN, PE, pericarditis, coronary dz, thyrotoxicosis, or heart failure. At risk for embolic phenomenon. PE shows varied S1 and ausculatated apical rate exceeds radial pulse. Various drugs can be used to control this (dig, betas, Ca channel). 

d. Atrial Tachycardia with AV block: atrial rate is 150 to 250 with varied AV conduction. Often associated with dig excess. Isoelectric intervals are present between P waves in contrast to flutter. 

e. Chaotic or Multifocal Atrial Tachycardia: atrial rates between 100 and 130 with P wave variation and irregular PP intervals. Verapamil may be effective. 

3. Atrioventricular Rhythm Disturbances

a. Junctional Escape Rhythms: if suprajunctional rhythm fails, get beat of 35 to 60 bpm. 

b. Premature Junctional Complexes: arise from AV junction

c. Nonparoxysmal AV junctional tachycardia (accelerated junctional rhythm): a regular juntional rhythm tthat exceeds 60 bpm. Gradual onset with termination. Seen in inferior myocardial infarcts, myocarditis, acute rheumatic fever, or after open heart surgery. Most common cause is dig excess. 

d. Paroxysmal Suprventricular Tachycardias: regular tachycardias that occur and terminate rapidly. Most commonly caused by AV nodal reentry. Vagal maneuvers and carotid massage may terminate event. Adenosine or verapamil will terminate it most often. 

4. Pre Excitation Syndromes: occur when ventricular activation occurs earlier than expected with normal AV conduction. 

a. Wolf-Parkinson-White Syndrome: accessory AV pathway connects atrium to ventricle and short circuits the normal AV conduction. QRS fusion results. See short PR interval with wide QRS due to fusion. 

b. Orthodromic reciprocating tachycardia: antegrade limb is AV and retrograde is accessory. QRS is normal or has a R or LBBB. 

c. Antidromic reciprocating tachycardia: antegrade is accessory and retrograde is AV node. Typically have wide bizarre QRS. Drugs are primary for treatment with goal at prolonging the refractoriness of accessory pathway. 

5. Ventricular Rhythm Disturbances: 

a. Premature Ventricular Contractions: premature, bizzarly shaped QRS complexes of prolonged duration differing in countour from the dominant QRS complex. T wave is large and in opposite direction as QRS. A compensatory pause is seen because atria and SA are not reactivated by retrograde pathway. The pause is usually two sinus cycles. Prevalence increases with age and increase during infection, ishcemia, anesthesia, stress, excess in tobacco, caffeine, or alcohol. 

b. Ventricular Tachycardia: occurs when 3 or more PVCs occur with rate exceeding 100. QRS is prolonged and bizarre with T wave in opposite direction. Sustained V tach versus nonsustained is that sustained is usually greater than 30 seconds. Occurs is pts with ischemic heart disease, congestive and hypertrophic cardiomyopathy, mitral valve prolapse, valvular heart disease, and primary electrical disturbances. 

c. Ventricular Fibrillation: generates little or no blood flow and is usually fatal in 3 to 5 minutes. Irregular undulations without apparent QRS. Most patients resuscitated from cardiac arrest have this. Treatmetn is nonsynchronized DC shock at 200 to 400 joules. It rarely terminates on its own. 

d. Ventricular Flutter: sine wave with regular large oscillations. QRS cannot be distinguished from T wave or ST segment. 

6. Long QT syndrome or Torsades de Pointes: ventricular tachyarrhythmia with QRS complexes that twist around the isoelectric line. Can be congenital or acquired from drug that prolongs the QT (quinidine, procainamide, disopyramide, sotalol). K or Mg depletion can also cause this. IV mag or isoproterenol can control this. 

7. Heart Block: disturbances in impulse conduction more commonly seen at AV, HIS, and bundle brances. Type 1 is seen with inferior AMI and is transient. Type II blocks are seen with anterior AMI and is associated with high mortality. 

a. 1st degree: AV conduction is prolonged with long PR interval. But all impulses are conducted. 

b. 2nd Degree Type 1 (Wenckebach): progressive lengthening of PR interval until one is not conducted. 

c. 2nd Degree Type II: sudden block of P wave without prior lengthening of PR interval. 

d. Complete AV block: this is when no activity from atria reach the ventricles. If at level of AV node, the QRS is normal and beats at 40 to 60 and responds to autonomics. If in the HIS-Purkinje system a wide QRS and is less responsive to autonomics. Causes include surgery, electrolyte disturbances, Chagas’ dz, endocarditis, calcific aortic stenosis, infiltrative dz, drugs, and coronary dz. 

8. Syncope: transient sudden LOC due to cerebral hypoperfusion. CAn be caused by peripheral vascular or circulatory, CNS, metabolic, or Cardiac. Cardiac syncope is due to lesions that obstruct outflow of blood or from arrhythmias. 

9. Sudden Cardiac Death: unexpected nontraumatic death within 1 hour of symptoms. Ventricular tachyarrhythmias are the most common cause. 

TOP
Valvular Heart Disease (Cecils 40-52)

Many heart valve disorders place an undue strain on the heart. Echocardiography and Doppler are used to evaluate. 

1. Aortic Stenosis: results from congenital and rheumatic dz. More common in men. LVH hypertrophy results. Cardinal symptoms are angina, syncope and dyspnea. Average life span after onset of symptoms is 2 to 3 years. Excessive stress (physical) should be avoided in those with aortic stenosis. Murmur is harsh, heard at aortic area, and radiates to the back of the neck. Chest palpation may reveal sustained impulse of LVH. Carotid pulse is often reduced in amplitude and prolonged in duration (pulsus parvus et tardus). Decreased A2, S2 may be split, S4 gallop. ECG will show LVH. Echo and Doppler can be used to evaluate. Surgical repair is indicated in symptomatic patients with relief of the stenosis seen after surgery. 

2. Aortic Regurgitation: Can result from dilation of aortic root and disorders include congenital bicuspid, rhematic dz, and prior endocarditis. Volume overload that results in LVH. Stroke volume increases. Dyspnea can result from increased pulmonary venous pressure. Angina can result because of reduced diastolic coronary perfusion. Large stroke volume and diastolic runoff produce a widened pulse pressure. Diastolic decresendo murmur that is high pitched and best heard if sitting up and leaning forward. May have systolic ejection murmur and an S3. Austin-Flint murmur (low pitched diastolic murmur) may be heard. Peripherally you may see a rapid rise and fall of pulse as well as a double impulse (bisferious pulse) in carotid. Once symptoms develop, deterioration can be rapid. LV dilation and systolic function can develop. Indices for surgery include LV systolic dysfunction. Acute causes may manifest differently (infective endo, prothetic aortic valve dysfunction and proximal dissection) and you may have higher LV diastolic with increased LA pressure and resultant pulmonary congestion. S3 may be heard. Vasodilatory therapy is indicated. 

3. Mitral Stenosis: Virtually all cases result from rheumatic dz. 2/3 of pts are women. Valves become thick and commissures fuse. Ultimately calification occurs. Deformation of the valve and structures can also cause Mitral regurg. LA pressure increases and LA will dilate. Pulmonary venous congestion results and produces symptoms: exertional dyspnea, orthopnea, and PND. If longstanding the resultant pulmonary hypertension can lead to pulmonary vascular bed obliteration. This can cause RH failure with tricuspid regurg. Diastolic filling time is increased, thus exercise can produce symptoms. Hemoptysis may occur in some individuals. Loud S1 (opening snap). If severe, the interval between S2 and opening snap may increase. Heard best at apex in lateral decubitus position. Loudest in early diastole. If pulmonary artery pressures are elevated, a palpable pulse may be felt at left sternal border. Medical management includes dig or beta blocker with anticoagulation. 

4. Mitral Regurgitation: Causes include mitral valve prolapse, ischemic heart disease, LV dilation, mitral calcification, rheumatic. Acute regurgitation can result from rupture of a papillary muscle. Chronic produces a volume overload. A moderate degree of LVH and LA dilation are seen but not as much with aortic regurgitation. The afterload on LV is reduced. The murmur is holosystolic and begins after a soft S1. It is high pitched, heard best at apex, and radiates to the axilla. Severity is determined by the amount of contrast that leaks back into LA. Treatment is afterload reduction with vasodilators and ACE. 

5. Mitral Valve Prolapse: common and can cause regurg from minor to severe. More common in women and connective tissue disorders (Marfans). Sternal abnormalities and tall thin stature may be seen. Valve is usually floppy redundant and chordae are elongated. Most are asymptomatic but complaints of atypical chest pain, palpitations, fatigue, anxiety, and postural phenomenon. Mid systolic click and late regurgitant murmur may be heard. Valsalva maneuvers cause the valve to move more into the LA and the click will move towards the first heard sound. Antibiotic endocarditis prophylaxis is indicated. 

6. Tricuspid Stenosis: usually rheumatic in origin, it is progressive, more common in women and presents later in life. Because of the native low pressure system, sig increases can cause significant stenosis. 

7. Tricuspid Regurgiation: Most commonly functional due to right ventricular dilation. Common in rheumatid dz. Can be affected by endocarditis and commonly in drug addicts. 

8. Pulmonic Stenosis: congenital but can be caused by a hypertrophic cardiomyopathy. If acquired, it is caused by pulmonary hypertension (Graham Steel murmur). Heard best at second intercostals space. 

TOP
Myocardial and Pericardial Disease (94-100)

Myocardial Disease

1. Myocarditis: inflammation of the heart. US caused by coxsackie virus infection, and in SA called by Chaga’s disease. Caused by direct invasion, toxin production, or immunologic mechanisms. The latter is probably the most important. It is suspected when cardiac symptoms develop approx 3 weeks after a minor flu like illness. Fatigue, dyspnea, palpitations, and chest pain (pericardial involvement) may be seen. Most common ECG changes are ST segment and T wave problems. Therapy is usually supportive and typically includes rest. 

2. Cardiomyopathy: diseases involving the heart muscle itself. 

a. Dilated: impaired systolic function and dilation of one or both ventricles. Typically has no cause and is therefore idiopathic. Ethanol and drugs can cause it. Clinical manifestations are related to heart failure. LBBB is common. Vasodilators and ACE inhibitors are treatment. Course is usually progressive and death from V tach or V fib is common cause of sudden death. 

b. Hypertrophic: inappropriate myocardial hypertrophy. Hypertrophy is asymmetric and usually involves IV septum. Clinical manifestations can be asymptomatic or result in sudden death. Dyspnea is common with anginal chest pain and syncope. Sudden death is associated with increased activity (sports). A fib is a common complication. Carotid arterial upstroke may be brisk but has a midsystolic dip. Mid systolic murmurs may be appreciated. S4 may be heard and palpable. ECG may show hypertrophy and Q waves. Echo and Doppler are used to evaluate. Beta blockers and Ca channel blockers are helpful. Should receive endocarditis prophylactic antibiotics

c. Restrictive: Least common type and characterized by impaired ventricular filling and elevating filling pressures. Can be caused by infiltrative processes and radiation. Diastolic impairment is the classic finding. 

	
	Dilated (congestive)
	Hypertrophic
	Restrictive

	Symptoms
	Dyspnea, Orthopnea, Leg fatigue
	Dyspnea, Fatigue, syncope after exertion and palpitations
	Dyspnea, fatigue, leg edema

	Physical Findings
	Cardiomegaly

S3, S4

Mitral and Tricuspid Regurgitation
	Bifed apical pulse

S4

Murmur at LSB

Mitral Regurg
	Nml or enlarged heart

S3 and S4

Tricus or Mitral regurg

JVD

Insp increase in venous Pres

	ECG
	Sinus Tachy

LBBB
	LVH 

Q waves (abnl)
	Low voltage

Q waves

	Echocardiogram
	Dilated Chambers

Reduced ventricular wall motion
	Small LV cavity

LVH

Septal thickening

Ant motion of mitral valve leaflet
	Thick walls

Reduced Systolic

Glistening of LV in amyloid

	Treatment
	Diuretics

Unloading agents

Dig
	Beta blockers Ca chann

Surgical septal myect
	Treat underlying disease

Diuretics


3. Pericardial Disease

a. Acute Pericarditis: Causes can vary from infections to neoplasms. Most causes are viral. Sudden anterior chest pain, pericardial friction rub, and ECG changes. Pain is worse with coughing, deep inspiration, or lying recumbent. Relieved by sitting up and leaning forward. Friction rub is diagnostic. Echocardiography is test of choice. Elevated ESR and leukocytosis may be seen. For vial or idiopathic, salicylates or NSAIDS. Steroids can also be used. 

b. Pericardial Effusion: can result from any cause of pericarditis. Characterized by the amount of fluid (small, medium, or large). Apical impulse not detectable and heart sounds may be diminished. Echocardio is test of choice for evaluation. Tamponade can develop when the amount of fluid impairs the heart, thus venous pressure rises and CO falls. Tamponade is caused by pulsus paradoxicus with inspiration. CT is an emergency and can be treated with pericardiocentesis. 

c. Constrictive Pericarditis: insidious and progressive scarring of the pericardium due to prior insult leads to this with resultant calcification. Underlying cause is often not determined. Clinical picture similar to RHF with JVD, peripheral edema, and ascites. Hepatic congestion can result and cause elevations of liver enzymes. Inspiratory increase in venous pressure can result. Early diastolic sound such as a pericardial knock can be heard. Thickening of pericardium and calcification are best evaluated with CT. 

TOP
Blood Coagulation and Its Disorders (Cecils: 411-421)
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1. Secondary Hemostais and Clot Stabilization: Liver makes most of the clotting proteins and II, VII, IX, X and proteins C and S are Vitamin K dependent. In its absence the proteins are made but they lack the carboxyglutamic acid residues necessary for clotting. Von Willebrand is made in the vascular endothelium. The disorders that occur with protein def in the secondary hemostais arm are different from the primary hemostasis arm in that you see joint and muscle hemorrhage, easy bruising, and bleeding following trauma or surgey. 

a. Inherited Disorders of Secondary Hemostasis

· Hemophilia A: X linked disorder that affects 1/5000 males. Functional def of FVIII. Spontaneous mutation can occur in this disorder. The only laboratory abnormality is a prolonged PTT.Desmopressin can be used to stimulate the vascular endothelium to make FVIII. However, giving FVIII is the mainstay of treatment. Potential complications for these patients are arthropathy due to joint bleeding, hepatitis, and development of a factor VIII inhibitor. 

· Hemophilia B: sex linked hemorrhagic disorder that is about 1/30000 and affects FIX. Also has a prolonged aPTT and you must differentiate between the VIII and IX. Treatment is with FIX. 

b. Other Clotting Factor Deficiencies: these are extremely rare. 

c. Acquired Disorders of Secondary Hemostasis

· Vitamin K def: necessary for II, VII, IX, X, and proteins C and S. Very little Vit K is stored in the body and you get it from green leafy vegetables or from bacteria in the gut. Clinical situations are deficiency in the newborn until colonized, malabsorption syndromes, prolonged parenteral feeding, ingestion of oral anticoagulants. Acutely the PT is prolonged but eventually the aPTT will become prolonged. Manifestations include: ecchymoses, gingival bleeding, hematomas, hematuria and GI bleeds. 

· Liver Disease:  most often results in decreased synthesis, DIC due to inability to clear activated factors, thrombocytopenia due to an enlarged spleen, enhanced firbrinolysis. Clinical lab shows prolonged PT and aPTT, elevated fibrin deg products, and thrombocytopenia. Therapy is vitamin K or blood products. 

d. Disseminated Intravascular Coagulation: occurs when normal hemostatic mechanism breaks down or is overwhelmed. This leads to a diffuse activation of thrombin with tissue ischemia and organ damage resulting. Also, the fibrinolytic pathway can become activated and this can result in an overall consumption. Acute causes can include sepsis, snake bites, hyperthermia, and malignancies. Chronic causes can include long term malignancies, AV malforms, malignant HTN. No single lab test is dx. Fibrin split products and D-dimers are often seen. Schistocytes can be seen in the peripheral blood smear. Management is at the underlying dz. 

2. Natural Anticoagulants and the Fibrinolytic Pathway: naturally occurring anticoagulant proteins exist to control virtually every mechanism of coagulation. The fibrinolytic pathway is responsible for remodeling and eventually removing a clot. A variety of disorders exist that affect this system (Protein C and S, Antithrombin III). This relies on plasminogen being converted to plasmin. This can then lyse fibrin causing fibrin split products to form or it can lyse cross linked fibrin to form the split products and D-dimers. Streptokinase and TPA activate plasminogen. 

3. Primary Hypercoagulable States

a. Antithrombin III Def.: serine protease that inhibits 9, 10, 11 and 12 (all A forms). This process is accelerated by heparin. The disorder is an AD that occurs in young adults and increases the risk of thromboembolism. Prevalence of 1/2000 and 1/5000. The acquired forms are seen in liver disease, nephrotic syndrome, consumptive hemorrhagic states, or in certain medications. Therapy is aimed at increasing anticoagulation through the use of heparin. 

b. Protein C and Protein S Def.: thrombomodulin is a receptor on endothelium for thrombin, but when thrombin binds it becomes an anticoagulant protein that binds protein C and then protein S and Ca come along to help out. Protein C deficiency is an AD trait. The homozygous state typically appears in the newborn as neonatal purpura fulminans. Warfarin therapy with a protein C def can lead to a warfarin induced skin necrosis. Because of the half life of protein C, it can be rapidly depleted when initiating therapy, thus leading to a hypercaogulable state. This is because warfarin will inhibit the production of protein C faster than the others. Thus, always use heparin with warfarin. Protein S is usually bound to complement C4b. This acute phase reactant can increase in certain complement mediated disease states and thus decrease the level of protein S. The deficiency of this is an AD disorder. These patients are at increased risk of thromboembolic events an thus must be placed on warfarin therapy. 

c. Abnormalities of Fibrinolysis: these include deficiencies of tPA release etc….

4. Secondary Hypercoagulable States: this includes antiphospholipid antibody seen with lupus anticoagulant and anticardiolipin antibody. Many of these patients have SLE, but half of them with the antibody do not have SLE. Some of these individuals have increased risk for thromboembolic events, and AF, TIAs, headaches, livedo reticularis and recurrent fetal loss. There is also an association with malignancy and increased risk of thromboembolic events and patients who present with a new thromboembolic event should be evaluated for a malignancy. 

5. Therapy of Thromboembolic Disease

a. Antiplatelet Therapy: aspirin is the prototype and these have been shown to significantly decrease the risk of thromboembolic events. It is used in patients with unstable angina and those at increased risk for stroke. 

b. Anticoagulant Therapy: heparin is a parenteral anticoagulant that interferes with II, and to a lesser extent with X, IX and ATIII. It has a variety of uses that aim to prevent thromboembolic disorders. It is safe in pregnancy and is monitored with the aPTT. LMWH are generated from hydrolysis of heparin. Thus, these have more of an effect on Xa than on ATIII (it has to have bigger oligos). The advantage is that they have fewer hemorrhagic side effects while still providing anticoagulation similar to warfarin. Warfarin inhibits the vitamin K factors II, VII, IX and X as well as proteins C and S. It takes a while to take effect. It is generally monitored with the PT or INR. A therapeutic INR is between 2 and 3, but for mechanical valves, between 2.5 and 3.5. 

c. Fibrinolytic Therapy: these functionally activate plasminogen and result in clot lysis. Typically used for MI but some data supporting its use in other thromboembolic events (streptokinase with PE). Hemorrhagic complications are not uncommon (0.5 to 1%). Reversal with cryoprecipitate. 

TOP
IM Readings COPD and Asthma

Chronic Obstructive Pulmonary Disease (Cecils: 131-139)

1. Pathophysiology of Airway Obstruction: OLD is characterized by a reduced expiratory flow rate. Airflow in the lungs is directly proportional to the driving pressure and inversely proportional to the airway resistance. Airway resistance can be caused by bronchial inflammation due to irritants (smoke or inhaled pollutants) or due to bronchoconstriction (asthma). Lung volume changes include an increase in the RV and the FRC with a normal or increased TLC. The VC will decrease. Abnormal gas exchange is a hallmark of obstructive lung disease. The obstruction and breakdown of alveolar walls produces a V/Q mismatch. To a point, increases in minute ventilation can compensate for the increasing hypercapnia. However, a point is reached where the increased muscle fatigue is not worth it. Despite this, some patients prefer to work harder to maintain normocapnia while others prefer worsening gas exchange (do you want to be SOB or fatigued). 

2. Asthma: affects about 3 to 5% of the US population. Three characteristics: 

a. Airway inflammation

b. Airway hyperresponsiveness to stimuli

c. Airway obstruction

Various immune cells including mast, eosins, and T lymphocytes are thought to contribute the necessary cytokines, AA metabolites, and bradykinins that are thought to be the major contributing factors. The dx is typically based on dyspnea with wheezing. Intermittent cough may sometimes be the only factor. Symptoms are worse at night and in the morning and reflect the diurnal cycle of forced expiratory flow rates. PFTs, Methacholine challenge, CxR, skin tests, and blood tests can be used in the dx. Status asthmaticus refers to increased asthma severity that is unresponsive to therapy. It can sometimes cause death. A hx of increased bronchodilator use is often seen. Clinical signs include pulsus pardoxicus, increased accessory muscle use, diaphoresis, orthopnea, and mental status changes. 

3. Chronic Obstructive Pulmonary Disease: this is a slowly progressive airway obstruction. Dz state is characterized by exacerbations that include increased dyspnea and sputum production. These exacerbations are due to infection, CHF, or noncompliance. PE shows hyperinflation, accessory muscle use, diminished breath sounds and diffuse wheezing. Patients may be thin and cachectic (pink puffers) or obese, edematous and cyanotic (blue bloaters). A decreased VC and expiratory flow rates with an increased RV, FRC and TLC are characteristic of COPD. ABG shows hypoxia and hypercapnia is not seen until later. Hypoxic vasoconstriction can lead to pulmonary artery remodeling with resultant pulmonary hypertension and RHF. A polycythemia can result as well. 

a. Emphysema: abnormal enlargement of the air spaces distal to the terminal bronchioles because of destructive changes in the alveoli. Pathogenesis is believed to be abnormal balance of proteases. Cigarette smoke has been associated with this due to increased protease release but only 10 to 15% of smokers develop airway obstruction. CXR will show hyperinflation with depressed diaphragms, increased AP diameter, and widened retrosternal airspace. In addition, attenuation of the pulmonary vasculature is seen. 

b. Small Airway Disease: early manifestations of COPD are in the peripheral airways and include inflammation of the terminal and respiratory bronchioles, fibrosis of the airway walls leading to narrowing, and increased goblet cell metaplasia. 

c. Chronic Bronchitis: increased cough with sputum production for three months each year over the previous three years. Cigarette smoke and dust exposure have been associated. 

4. Bronchiectasis: abnormal and persistent dilation of the bronchi due to destructive changes in the elastic and muscular layers of the walls. It is still a common result of a gram – pneumonia. ABPA is also a known cause. Cystic fibrosis is also a common cause. Dx is based on history of long-standing cough with foul sputum production (with some blood), and PE showing persistent crackles over the affected areas. Digital clubbing, cor pulmonale, and massive hemoptysis are sometimes seen. CXR may show thickening of the bronchial walls. PFTs show obstruction. 

5. Cystic Fibrosis: common generalized disorder of exocrine gland function, which impairs clearance of secretions. Assoc with abnormal chloride channel in apical membrane of epithelial cells. AR disorder seen in 1/200 births. The CFTR is defective with chromosome 7 and a deletion at position 508 with a phenylalanine residue. The defective Cl transport along with increased Na reabsorption results in increased water uptake with thick pulmonary secretions resulting from this. The GI problems are common in childhood with the respiratory component being the major complicating factor later on. Staph aureus and the mucoid strains of Pseudomonas aeruginosa are common infections. Tx includes vigorous pulmonary toilet, antibiotics, bronchodilators, nutritional support, DNase can also be given. 

6. Treatments

a. Pharmacologic Therapy: 

1. bronchodilators: Beta 2 agonists with preferred inhalational route. Anticholinergic drugs such as ipratroprium are now in common use. Methylxanthines can also be used but their side effect profile makes them somewhat undesirable. 

2. anti-inflammatory drugs: The mainstay is steroid treatment. Their use in asthma and COPD have shown to decrease hospitalization, lessen obstruction in 24 hours, and decrease recurrence. Systemic use has side effects but the inhaled forms are now very common. Spacers should be used with these inhaled drugs. Inhaled sodium chromalyn and nedacromil also help prevent bronchospasm in asthmatics and help to stabilize the mast cell membrane. 

b. Oxygen: COPD can have two major deleterious effects that result in hypoxemia. These are decreased delivery to tissues and hypoxic pulmonary vasoconstriction that can lead to cor pulmonale. This can be corrected with <4L per NC. If the Pa02 is less than 55, oxygen therapy has shown to be of great benefit. 

c. Antibiotics and Vaccines: colonization of the airways with bacteria is common in COPD. However, without change in sputum or systemic signs of infection, antibiotics are not indicated. With COPD and asthma, a specific bacterial etiology is often not found, but commonly Haemophilus and Strep pneumo are found. In some cases, it is best to treat empirically with augmentin, bactrim, or tetracycline. Immunization with influenzae and pneumococcal vaccines is important. 

d. Smoking Cessation: Susceptible smokers with COPD have a decline in forced expiratory volume at 1 second per year. 

e. Physical Therapy and Rehabilitation: chest physiotherapy is helpful to remove sputum that has been retained. However, it is not a proven therapy. In addition, nutritional needs must also be met in cystic fibrosis and in emphysema due to muscle fatigue. 

f. Volume Reduction and Lung Transplantation: about 20 to 30% of the most affected lung is removed and this allows the lungs, ribs, and diaphragm to return to a more normal state. A marked improvement is seen with volume reduction surgery. Patients must have stopped smoking at least 6 months prior. 

TOP
Coronary Heart Disease (Cecil’s 53-66; Blueprints 9-13)

The clinical manifestations of CHD include: cardiac death, stable/unstable angina, MI, and CHF. 

Atherosclerosis: 

1.
Endothelial injury leads to an influx of inflammatory cells or formation of a fatty streak. 

2.
LDL then enters the streak and macrophages ingest lipid and become foam cells. 

3.
A necrotic extracellular lipid core forms with a fibrous cap. 

4.
Smooth muscle migration and proliferation develop with collagen synthesis occurring. It takes about 70% narrowing for a limitation of blood flow to occur. 

Injury to an atherosclerotic plaque can result in platelet adherance with thrombus development. This thrombus can dislodge and lead to various clinical manifestations. Collateralization of various vessels may compensate for occlusion. 

Nonatherosclerotic causes of coronary artery obstruction can include emboli from endocarditis, mural thrombi, etc…from trauma or from various forms of vasculitites. Radiation therapy, in situ coronary thrombosis (ie. Polycythemia vera), or cocaine use (spasm) also contribute. 

Nonobstructive causes of ischemic heart disease can be assoc. with increased left ventricular pressure and wall tension, decreases in diastolic perfusion, increases in left ventricular mass or decreased delivery of nutrients (hypotension).

Manifestations of coronary heart disease occur when oxygen demand exceeds the supply. The arterioles are the vessels that regulate demand and will dilate in response. If proximal obstruction, the dilation may be of no benefit to patient. Local mediators at sites of atheroslcerosis can also contribute to increased vascular tone. This lack of nutrient supply can lead to altered functions in myocardial contraction and relaxation. Myocardial injury occurs in about 20 to 30 minutes after obstruction of blood flow. 

Angina Pectoris: visceral chest discomfort resulting from transient myocardial ischemia. It is often described as a discomfort or tightness and will often radiate. It can be brought on. It may be either stable or unstable and is typically quantified by the amount of activity required to produce the angina. Hx may reveal risk factors, and PE may show HR and BP increased  with an S4 or S3. ECG changes may show ST depression and T wave inversion. ECG stress testing may be warranted. Prognosis is typically dependent on functional status of the LV. Therapies include nitrates, Beta blockers, and calcium channel blockers. If the angina is unstable, hospitalization should be considered. Aspirin and anticoag therapy has been shown to be effective. 

Coronary Artery Bypass Surgery may be indicated and will reduce or eliminate symptoms of angina. It is often considered for patients who have unstable angina that is not responsive to medical therapy. After 7 to 10 years, angina recurs in 40 to 50% of patients. Percutaneous transluminal coronary angioplasty is the use of a balloon catheter. It essentially disrupts the intima and splits the plaque. It is successful in 90% of cases. It is not used for patients with left main coronary dz.  Stents can also be placed this way. 

Variant Angina: described by Prinzmetal in 1959 and implies chest pain with transient ST segment elevation. It is the result of localized intense coronary spasm. 

Acute MI often develops at rest and may be the first sign of coronary artery dz. Peak occurrence is at about 6 am. It presents as severe chest pain unrelieved by nitro. Nausea, diaphoresis, and dyspnea are common. CK-MB is the most useful test with abnormal increases at 6 to 8 hours of injury with return to baseline by 24 to 48 hours. The LDH isoenzyme fraction 1 is also elevated several days post MI. Deaths (due to V fib) are typical in the first few hours. Oxygen, morphine, aspirin, and nitroglycerin can be given (check BP first though). 

Thrombolytic therapy is usually helpful if given within 6 hours. Inclusion criteria include chest pain consistent with AMI, ECG changes (ST elevation/depression), time, and physiologic age. 

TOP
Hypertension (Cecil’s 227-234; Blueprints 34-36)

Arterial Hypertension: Typically in an adult with average of two or more BP readings on two separate occaisions is greater than 90 mmHg for diastolic or 140 mmHg systolic. Isolated systolic hypertension is when systolic is greater than 160 with diastolic less than 90. Physical examination should focus on end organ damage. Optic fundi should be assessed for arteriolar sclerosis, hemorrhages and exudates, or papilledema. The reaminder of the PE should be focused on identifying any underlying etiologies. Lab work should be done to r/o any metabolic disorders. Accelerated HTN is when diastolic pressures exceed 120. 

Secondary HTN has an explainable cause and represents about 5% of HTN cases. Poor perfusion of the renal vasculature results in renin release with subsequent angiotensin activation and vasoconstriction with sodium retention. Atherosclerosis represents about 2/3 of these cases. Fibromuscular dysplasia can also cause renovascular problems. Hypokalemic metabolic alkalosis can be caused by hyperaldosteronism. The test is a plasma renin activity (PRA) test where the ace inhibitor captopril is infused and renin measured in the renal veins. Excessive aldosterone results in sodium retention and K and H loss resulting in a hypokalemic metabolic alkalosis It is most common in mineralocorticoid producing adenoma. CT of adrenals will assist in establishing adrenal contribution. Phenochromocytoma can also cause this and results in increased CO with increased peripheral vascular resistance. Sxs are headache, palpitations, hyperhidrosis, and flushing. 

Tx of HTN: Initial therapy should be nonpharmacologic. Dietary and weight loss are indicated along with exercise. Diuretics and beta blockers are considered the first line therapy. 

1.
Black individuals: diuretics, Ca blockers, and alpha-beta blockers

2.
Angina and HTN: beta blockers or Ca channel blockers

3.
Diabetics: ace inhibitors

4.
Elderly: diuretic or Ca channel blocker. 

5.
Malignant: in patient management with nitros, labetalol, hyralazine, and dizoxide. 

6.
Accelerated w/o end organ damage: clonidine or Ca channel blockers PO. 

Algorithm: WAPSS first line, then add diuretic or beta blocker. If no response, then increase dose, substitute drug or add drug from diff class. 

TOP
IM Readings Diabetes, Thyroid and Adrenal Diseases

Diabetes (Cecils: 533-545)

Diagnosis: patients who present with uncontrolled diabetes typically have polydipsia, polyuria, polyphagia, nocturia and weight loss with a random blood glucose of greater than 200. If asymptomatic, a FPG greater than 140 on two separate occasions is diagnostic. If not, a HgA1C can be done and if greater than 7.0, diabetes is usually diagnosed. OGT tests are not done for this (except for gestational). Insulin resistance increases as we age, and therefore, if you have risk factors at young age, you are more likely to develop diabetes as you get older. 

Risk Factors: obesity (>120% IBW), family hx, Hispanic/black/NA race, hx of IGT, HTN, Hyperlipid, hx of gestational diabetes, or hx of delivery of baby greater than 9 lbs. 

Pathogenesis

1. Type I diabetes: some genetic type of predisposition to develop the disease based on genetic factors (environment, viral, toxins), result is immunlogical mediated destruction of islet cells. After 80 to 90% of islet cells are destroyed, hyperglycemia results. Associated with DR3 or DR4 HLA class II. After initial diagnosis, a honeymoon period will develop where the body secretes insulin at near normal levels. This period may last for one year, and it is important to closely monitor blood glucose levels at this time. 

2. Type II diabetes: more powerful genetic predisposition with 90 to 100% concordance among twins. Most patients are aysmptomatic at diagnosis. They have peripheral insulin resistance along with impaired secretion of insulin. The liver also becomes resistant to insulin and this results in gluconoegenesis with resultant hyperglycemia. 90% of these patients are obese. Type II is also on the rise because age is a risk factor and people are living longer. 

Treatment Strategies: Underlying goals for intensive therapy are to maintain HgA1c at 7.0 and FPG at 150 mg/dl. This decreases complicating factors of retinopathy (76%), proteinuria (54%), and neuropathies (60%). Drawbacks of intensive therapy are increased hypoglycemic episodes. Overall, glycolated hemoglobin (HgA1c) is the best indicator of glucose control. An acceptable level is 1.5% above the normal range. Normalization of glucose in elderly patients with life expectancy of less than 5 years or individuals with CVD or CAD is either not necessary or the levels should be slightly higher than if a person did not have these factors. 

1. Type I Diabetes: require life long insulin administration with various forms of insulin. Initially, lifestyle of the patient should be taken into consideration and SMBG should be checked approx. 4 times per day. A multiple injection regimen is best suited to allow for flexibility and near euglycemia. 

2. Type II Diabetes: If obese, diet and exercise should be used at the forefront. This typically fails and three medication types must be used: sulfonylureas, biguinides, and alpha-glucosidase inhibitors. Sulfonylurea agents have few side effects and act rapidly but can cause hypoglycemia and wt gain. Metformin does not cause this weight gain or hypoglycemia but has to be titrated slowly and can cause GI upset. In addition, the creatinine must be measured and be less than 1.4. FPG should be measured 2 weeks after a dose change with goal of <140. If this is not met, a second drug can be added. If this fails and HgA1c remains elevated, insulin should be started as a bedtime drug. 

Complications: 

Acute

1. Diabetic Ketoacidosis: profound insulin deficiency with elevation of counterregulatory hormones (glucagons, cortisol, epi). Typically occurs in type I diabetics in the face of some other illness (infection), or when insulin dose is lowered, or in newly diagnosed. Primary features are dehydration, acidosis, and electrolyte abnormalities. The high plasma glucose causes an osmotic diuresis with extreme loss of fluids and potassium. Protein breakdown accelerates which enhances gluconeogenesis in the liver. Hormone sensitive lipase activates in absence of insulin and the resulting breakdown of triglycerides into free fatty acids causes the liver to produce ketones. These weak acids eventually deplete buffer capacity and ketoacidosis results. Presenting s/s of polyuria, polydipsia, headache, nausea, vomiting and abdominal pain. Dyspnea with Kussmaul respirations attempts to compensate for the metabolic acidosis. Mental status changes due to the serum osmolarity (not acidosis) can occur as well. 

2. Hyperosmolar Nonketotic Syndrome: Generally have type II and are older. Onset is gradual over a period of 7 to 10 days. Glucose is >800, with serum osmolarity at >350. Dehydration occurs but the ketoacidosis by unclear mechanisms does not (free fatty acid levels are lower and therefore ketosis does not occur). Polyuria and dehydration can occur, but the nausea, vomiting, and ab pain typically due not occur due to the absence of ketosis. 

Treatment Strategies for the above two: 

1. DKA suspected: finger stick or urine dip

2. Chem panel with Ca Mg and PO4, serum ketones, CBC.

3. EKG

4. Start IV fluids at 500 to 1000 mls/hour

5. IV insulin drip at 5 Unites/hour with initial 50 mls of fluid to wash plastic admin tubing. 

6. If ECG shows nonpeaked T waves then give 20 meq of K, if T waves are peaked then wait for returning chem. Panel, if T waves are flat with U waves, give 40 meq of K empirically. 

7. when BG levels fall to <250 or 300, then give 5% dextrose to prevent severe hypoglycemia and cerebral edema. 

Chronic Complications

1. Retinopathy: 90% will develop this if they live long enough and 25% have this at diagnosis with type II. Lowering BG levels significantly decreases the time to progression. There are five stages of this: 1 dilation of retinal venules and microaneurysm formation, 2. increased permeability, 3. occlusion and retinal ischemia, 4. proliferation of new vessels, hemorrahage and contraction of the new proliferations. The first two stages are known as background or nonproliferative. They appear as tiny red dots with ultimate formation of hard exudates from fluid extravasation with protein and lipid materials. Macular edema can result. It can cause visual loss and laser treatment is effective when caught early. Once visual loss occurs, it cannot be reversed. Proliferative retinopathy develops when capillary occlusion causes cotton wool spots to form. Neovascularization occurs and these fragile vessels will regress and hemorrhage. Adhesions develop on the vessel and retina. Contractions further complicate this issue. Type II diabetics should have an eye exam yearly and Type I diabetics should have a yearly exam 5 years after the diagnosis. 

2. Nephropathy: there are five stages of this. 1. Hyperfiltration with increased GFR, AER, and renal hypertrophy. 2. albumin excretion remains normal, but progression to glomeruloscerlosis can occur because of BM expansion. 3. progression towards end stage renal disease (incipient diabetic nephropathy). Microalbuminuria is present. 80% with microalbuminuria will develop end stage renal disease if glucose levels are not controlled. Hypertension can result and ACE inhibitors are indicated. 4. + dipstick proteinuria. GFR falls and HTN is common. ACE inhibitors and low protein diet. Keeping BG low is of little benefit because of the already damaged kidney. 5. End stage renal disease with necessary dialysis treatment. Refer to nephrologist if creatinine rises above 3. 

3. Neuropathy: reflective of overall glucose control and duration of disease. Most common is a distal symmetric sensorimotor polyneuropathy. Early stage pain is common with progression to lack of sensation. Trauma results because of lack of sensation. Motor involvement can lead to weakness and atrophy. Typically begins in the feet as a burning paresthesia. PE shows loss of distal reflexes, vibration sense, and sense of touch. Acute neuropathies can develop with CN 3, 6, and 4 being most common at first. Other types of autonomic disturbances can occur as well. 

4. Diabetic Foot: 50 to 70% of all nontraumatic lower extrem amputations are due to diabetes. Patients should always remove their socks and shoes at each visit and adequate foot care should be taught. Amputation is the result of a cascade of events due to the motor neuropathies and lack of sensation and arterial insufficiency. Pressure ulcers and gangrene can result. 

5. Macrovascular: causes 75% of death in diabetics. 2 fold increase in MI for men and 4 fold increase in MI for women. Stroke increases by 2 fold and PVD development by 4 fold. No true correlation between glucose levels and macrovascular dz. Lipid levels and HTN should be treated aggressively. Beta blockers should not be used in HTN diabetics because it can mask the early warning signs of hypoglycemia. 

TOP
Thyroid Disease (Cecils: 487-496)

Background: Must have at least 150 ug/day of iodine. It is converted to iodide in stomach and rapidly absorbed. It is then taken up by the follicular cells where it is oxidized. The precursor molecules are then made. The thyroglobulin can then be degraded when T4 and T3 are needed. Both are tightly bound in plasma to thyroxine-binding globulin (TBG), thyroxin binding prealbumin (TBPA), and albumin. The active form is free but represents only 0.04% of T4 and 0.4% of T3. T3 is 3 to 8 times more potent than T4. TRH is transported to the AP by the portal system where it causes release of TSH. TSH causes increased uptake of iodide, increased T3 and T4 release, and gland enlargement. The thyroid hormones cause an increase in oxygen consumption and increase heat production (thus metabolic rate increases). 

Evaluation: Total T4 and T3 can be measured. However, increases in binding proteins (pregnancy) can occur which would elevate the total value but the serum value is normal. Thus, further tests must be done to fully evaluate the amount of free hormone. The serum TSH is a valuable tool in establishing disease states. Iodine 123 or technetium 99 scans are useful for evaluating the functional activity of the gland. Hot nodules are areas of function whereas cold nodules are nonfunctioning. Malignancy is associated with a cold nodule. Antibodies to various components of the thyroid can be evaluated and FNA can also be used. 

Hyperthyroidism: thyrotoxicosis is the clinical syndrome that results from elevations in thyroid hormones. Symptoms most commonly associated are nervousness, sweating, heat intolerance, palpitation, fatigue, and weight loss. Signs include tachycardia, goiter, skin changes, and tremor. Thyroid storm is an excessive amount of the hormones and can be caused by surgery or severe stress. Hyperpyrexia is the hallmark of the disease state. Thyrotoxicosis results from Graves’ dz, toxic adenoma, multinodular goiter, or thyroiditis. 

1. Graves’ Disease: most common cause of thyrotoxicosis and is autoimmune in origin with women being more common than men. Presents at ages 20 to 40. Have the one or more: 1. goiter, 2. thyrotoxicosis, 3. eye disease, 4. pretibial myxedema which is skin thickening without pitting. This is due to an antibody to the TSH receptor. The eye manifestations are due to an inflammatory reaction from lymphocytes and mucopolysaccharides. Older patients may not present with the usual s/s and this is termed apathetic hyperthyroidism (flat affect, weight loss, muscle weakness, CHF and resistant A fib). Onycholysis which is separation of the nails from the beds is common. Elevated T4 and suppressed TSH are diagnostic. Three treatments are antithyroid drugs, radioactive iodine, or surgery. Medical therapy must be employed until remission and only 20 to 30% of patients remain in such a state after discontinuation of therapy. Beta blocker therapy can be used initially to prevent CV symptoms and signs. Radioactive iodine is the treatment of choice. Following administration of the iodine, patients become euthyroid over a period of 6 wks to 3 mos. 50 to 80% of patients will ultimately become hypothyroid. Subtotal thyroidectomy is the treatment of choice for large glands that are obstructive or in patients wanting to become pregnant in the next year. 

2. Toxic Adenoma: Occur in older patients and are usually benign. PE shows a discrete nodule and lab reveals an elevated T3 with low TSH and only moderately elevated T4. Thyroid scan shows a hot nodule and radioactive iodine is typically used for treatment. 

3. Toxic Multinodular Goiter: occurs in older individuals who have long standing mulitnodular goiters. Present with tachycardia, CHF, and arrhythmias. Suppressed TSH, high T3 with moderate elevations of T4. Thyroid scan shows multiple hot spots and subtotal thyroidectomy is treatment. 

4. Thyroiditis: acute, subacute or chronic. Initial presentation is often hyperthryoidism due to acute release of hormones. This can be differentiated by the suppressed iodine uptake. Acute suppurative thyroiditis is a complication of septicemia (high fever, redness overlying skin). 

a. Subacute Thyroiditis: (de Quervain’s) is an acute inflammatory disorder of gland most likely due to virus that resolves in 90%of cases. Charac by fever and ant neck pain. Symptoms of hyperthyroid with an tender thyroid gland on PE. Thyroid status on lab may fluctuate. NSAIDS and sometimes prednisone are treatment choice. 

b. Chronic Thyroiditis: (Hashimoto’s or lymphocytic): results from destruction of normal thyroid by lymphocytic infiltration. Hashimotos is more common in women and is often most common cause of hypothyroidism. Thyroid peroxidase (TPO) antibody is usually present along with thyroglobulin antibody. FNA shows lymphocytes and Hurthle cells. 

5. Thyrotoxicosis factitia is due to excessive intake of thyroid hormones and other causes of hyperthyroidism are struma ovarii (ovarian teratoma that secretes thyroid hormone) and hydatiform mole. 

Hypothyroidism: clinical syndrome due to a deficiency of thyroid hormones. Primary hypothyroidism is due to autoimmune, iatrogenic, drugs or congenital. Hashimoto’s is the most common cause. Adults usually have fatigue, weight gain, lethargy, cold intolerance, dry skin, coarse hair, constipation, myalgias. Signs are cool dry skin, coarse thin hair, brittle nails, and HTN. Hung up or delayed reflexes are characteristic. Myxedema may be present. Severe untreated can cause myxedema coma: hypothermia, weakness, stupor, hypoventilation, hypoglycemia, and hyponatremia.  

Evaluation: elevated serum TSH and low free and total T4. 

Treatment: synthetic L-thyroxine. This results in bioavailable T3 and T4. It has a half life of 8 days and therefore, a once a day dosing is recommended. Average replacement is 100 to 150 ug/day but in the elderly you should start low and go slow. 

Goiter: This is enlargement of the thyroid gland. Patients can have all thyroid disease states and can even be euthyroid. If enlargment due to iodine def, you have low thyroid hormone, high TSH, and hyperplasia of the gland. Hormone replacement will shrink the goiter but iodine should also be given to correct the underlying problem. Large doses of iodine can actually cause a goiter (goitrogens). Lithium is a goitrogen. A large thyroid with a bruit is often Graves’ disease. A nodular thyroid with postive antibody tests is often Hashimoto’s. A large thyroid but without antibodies is typically due to iodine def. 

Solitary Thyroid Nodules: these are very common. Benign nodules are usually follicular adenomas, colloid nodules, benign cysts, or nodular thyroiditis. Most thyroid cancers are of low grade malignancy. Risk factors include: head and neck irradiation, rapid growth, young age, and male sex with radiation exposure to head and neck being the most common cause. Euthyroid patients with a nodule should have an FNA. 

Thyroid Carcinoma: the most common type is papillary (60%). Follicular (20%), anaplastic (14%), medullary (5%) and lymphoma (1%) are less frequent. Poor prognosis is based on capsule invasion, size greater than 2.5 cm, age >45. Medullary carcinoma is more malignant and is associated with MEN 2A or MEN 2B. This cancer is derived from calcitonin-producing parafollicular cells. 

Treatment: lobectomy can be performed for papillary and follicular that are less than 1.5 cm. If larger, a near total thyroidectomy must be done. 

TOP
Adrenal Disease (Cecils: 497-508)

Three zones of the adrenal gland: zona glomerulosa (glucocorticoids like aldosterone), zona fasciculate (cortisol), and the zona reticularis (androgens). The adrenal medulla secretes catecholamines. Synthesis of all steroid hormones begins with cholesterol. The renin-angiotensin system controls the release rate of aldosterone. Angiotensinogen is made in the liver. Aldosterone leads to movement of Na into the extracellular fluid and excretionon of  H and K. The Na and K levels will feedback to cause a decrease in renin release. The adrenal androgens are DHEA which is ultimately converted into testosterone. 

Adrenal Insufficiency: glucocorticoid insufficiency can be primary or secondary. The most common primary form is autoimmune destruction of the adrenal cortex (Addison’s disease). Tuberculosis was once a common cause of adrenal insufficiency but accounts for less than 20% of cases. Congeital causes can also occur. Iatrogenic causes are bilateral adrenalectomy, cortisol synthesis inhibitors (ketoconazole), and drugs like mifepristone (RU-486). Addison’s disease can be of two main types: 1. autoimmune polyendocrine-candidiasis-ectodermal dystrophy (hypoparathyroidism, adrenal insufficiency, mucocutaneous candidiasis) and type II which is called Schmidt’s disease (addisons, thyroid disease (graves, hashimotos) and IDDM). 

AI commonly presents as wight loss, increasing fatigue, vomiting, diarrhea and salt craving. Increased pigmentation on the extensor surfaces of the forearm can also occur. If acutely ill in presentation, a serum cortisol, ACTH, and renin should be obtained but treatment should begin immediately with 100 mg of hydrocortisone and isotonic saline. Secondary forms of AI are due to inadequate ACTH stimulation. 

Treatment: this usually consists of giving the patient lifelong glucocorticoids and mineralocorticoids (Addison’s disease). Hydrocortisone should be 15 to 20 mg in the am and 5 mg in the pm. The mineralcorticoid (florinef) should be given at about 100 mg per day. If stress or illness happens, the hydrocortisone therapy should be increased. 

Hyporeninemic hypoaldosteronism: mineralocorticoid def can occur due to decreased renin by kidney. This can result in hyperkalemia and hyperchloremic metabolic acidosis. Diabetes is one of the most common causes of impaired renin secretion. 

Congenital Adrenal Hyperplasia: this is a group of congenital disorders of adrenal steroid biosynthesis. All of these disorders are transmitted in an autosomal recessive pattern. The 21 alpha hydroxylase deficiency. 

Hyperfunctioning Adrenocorticoid Syndromes

Cushing Syndrome: physiologic hypercortisolism occurs during last trimester, high stress, or at the end of strenuous exercise. Cushing syndrome can be due to exogenous steroid administration or hyperproduction. If the source is ACTH release via the pituitary, called Cushing Disease. Pituitary forms account for about 80% of disease. Ectopic ACTH production is common in small cell lung carcinoma. The ACTH independent Cushing syndromes are due to adrenal anomalies (adrenal adenomas or carcinomas). Cushing disease presents at 20 to 30 yoa and Cushing syndrome has bimodal distribution. Symptoms seen are a centripetal obesity with wasting of the arms and legs. Moon facies and a dorsocervical fat pad are also seen. Striae are also seen. Thinning of the skin on the tops of hands is important sign in young people. Old pictures of the patient should be brought in. Diagnosis is made by measuring the 24 hour urinary free cortisol. Cortisol has a diurnal pattern, but the afternoon value in individuals with cushings is abnormally high. The appropriate treatment for all forms of Cushing syndrome is surgery with the pituitary form being treated by a transphenoidal surgery. Unilateral adnrenalectomy can also be performed. About 10% of people who have a bilateral adrenalectomy will develop Nelson’s syndrome (hyperpigmentation and ACTH secreting macroadenoma with visual field defects). 

TOP
IM Readings: Fluid and Electrolyte Disorders (Cecils: 188-202)

1. Volume Disorders: water is 60% of BW, however it is inversely proportional to body fat. 2/3 of TBW is intracellular with the remaining 1/3 being extracellular. The osmolar concentrations are the same in all compartments but vary by anion and cation composition. 

	
	Extracellular
	Intracellular

	Cation
	Sodium
	Potassium and Magnesium

	Anion
	Chloride and Bicarbonate
	Phosphate and Protein


The intracellular and extracellular compartments are in osmotic equilibrium. 

a. Normal Volume Homeostasis: The extracellular circulating volume (ECV) is related to the “fullness” of the arterial tree. A decrease in ECV despite an increase in extracellular volume is seen in CHF, Liver Dz, Sepsis, and Anaphylaxis. Two cardinal features are responsible for preserving the ECV: alterations in hemodynamics and alterations in salt and water. The hemodynamic response is immediate and the salt and water balance tends to lag behind by 12 to 24 hours. 

b. Volume Depletion: typically disorders of extracellular volume occur due to alterations in sodium balance. Mild volume depletion is associated with orthostatic dizziness and tachycardia. Severe volume depletion may be seen with vasoconstriction, hypotension, obtundation, cool extremities, and decreased UOP. 

c. Volume Excess: volume expansion occurs when salt and water intake exceed renal and extrarenal losses. The mainstay of treatment of volume excess is dietary restriction of sodium and the use of diuretics. 

	Agent
	Site 
	Primary Effect
	Secondary Effect

	CAI (acetazolamide)
	Proximal tubule
	Blocks Na/H exchange
	K+ and HCO3- losses

	Loop Diuretics (furosemide, bumetanide, ethacrynic acid)
	Thick ascending limp
	( Na/K/CL transport
	K+ loss

( H secretion

( Ca secretion

	Thiazide Diuretics
	DCT
	( NaCl cotransport
	K+ loss

( H secretion

( Ca excretion

	Aldosterone Antag (spironolactone)
	Collecting duct
	( Na reabsorption
	( K+ loss

( H secretion

	Sodium channel blockers (triamterene, amiloride)
	Collecting Duct
	( Na reabsorption
	( K+ loss

( H secretion


2. Osmolality Disorders: tight regulation here, with even small changes resulting in fluid shifts. 

Calculated Osmolarity = 2[Na] + [glucose]/18 + [BUN]/2.8. However, this can be influenced by osmotically active substances that can produce an osmolar gap. Disorders of osmolarity are generally reflected by abnormalities in Na. Disorders of osmolality are due to water imbalance and not Na balance per se. Dual pathways of water regulatory mechanism are therefore: 

a. Osmoreceptors in third ventricle sense about 2% decrease in osmolality and cause release of ADH and will also stimulate thirst. ADH conserves water. 

b. Baroreceptors in venous and arterial circulation sense about a 7 to 10% decrease in EFV and will also stimulate ADH release and cause thirst. 

3. Hyponatremia: the majority of these disorders are associated with hypo-osmolality. This can result from increased water intake or decreased water excretion by the kidney. 

a. Dx and Tx: s/s are related to brain swelling caused by an increase of brain water content and the shifting of this fluid to the intracellular compartment. Thus, you may see acute mental status changes. Body weight, serum electrolytes, serum osmolality, urine electrolytes, and urine osmolality should be taken with follow up studies. Fluids with a tonicity of Na and K that is greater than that of urine should be administered. Hypertonic saline is used in combination with furosemide solely for acute symptomatic hyponatremia with circulatory collapse. 

b. Initial symptoms may include nause, anorexia, muscle weakness and cramps. In acute, the main concern is brain edema and this can be treated with replacement of serum sodium by as much as 2.5 Meq/L/hr until CNS symptoms abide. A limit of change of 20 Meq in serum is threshold. If the condition is chronic the risk of central pontine myelinosis is associated with rapid correction, thus only correct at 0.5 Meq/L/hr. 

4. Hypernatremic Disorders: most cases are due to excess water loss rather than sodium gain. High sodium is a powerful thirst stimulator. An osmotic diuresis can occur with hyperglycemia or mannitol or high protein diets. Dx and Tx are based on lab work aforementioned. Administration of fluids that are hypotonic to the urine osmolality are corrective. Rate of correction is extremely important because the brain develops osmotically active intracellular compounds that compensate. Therefore, too rapid correction can cause brain edema. Thus, it should be corrected over a 48 hour period with a rate not exceeding 1 mEq/L/Hr. 

5. Disturbances in K+ Balance: extracellular K is tightly regulated with about 70 mEq total in 14 liters of water. Hormones such as insulin, aldosterone, and catecholamines shift K into cells. Metabolic acidosis: mineral acids will not move in, and so H moves in, and K moves out (dangerous), organic acids such as lactic acid and ketoacids will move into the cell with proton, thus K does not move out. The ratio of intracellular K to extracellular K establishes the gradient, and so changes here result in the symptoms seen. 

a. Dx approach: hx with emphasis on medications and laxative use should be sought. 

b. Hyperkalemia: as extracellular concentration increases the CM becomes partially delpolarized. Thus, AP are difficult to generate. This can result in muscle weakness and paralysis along with peaked T wave and decreased P waves. Lysis of RBC during phlebotomy and thrombocytosis and leukocytosis can cause high K as well. Thus, if plasma and serum K differ by much, it is a true hyperkalemia. Treatment depends on the situation, if urgent Ca++ will antagonize the effects of the hyperkalemia and provides cardiac protection. Bicarb, beta agonists, and insulin can be given to correct this as well. Loop diuretics can also be used. 

c. Hypokalemia: Rhabdomyolysis and adynamic ileus have been associated with low K. It is also associated with flattened T waves and development of U waves. The most urgent abnormality is arrhythmia formation (digoxin therapy). Spurious forms of low K can occur with leukocytosis, but true hypokalemia is caused by extrarenal loss, poor intake, or renal losses. Excess catecholamines, insulin or bicarb can cause this. MI and COPD can cause a redistribution hypokalemia. Serum Mag should also be done as well because if the mag is low the K will not correct itself. Oral administration should almost always be used except in cases of arrhythmias, dig toxicity or intolerance to oral forms (adynamic ileus). 

6. Disturbances in Acid-Base Balance: normal metabolic processes of glucose utilization produce significant quantities of volatile acid in the form of CO​2. The remaining nonvolatile acids are produced from other sources (aa metabolism). Normal concentration of H+ in the blood is about 40 mEq/L that give a pH of 7.4. This acid load is normally buffered by circulating and intracellular forms. Factors that relate to the elimination of volatile acids is cerebrospinal pH and arterial pH. Nonvolatile acid secretion is taken care of by the kidneys. The kidney is responsible for reclaiming bicarbonate. This is most effective at the proximal tubule which has a luminal carbonic anhydrase. The rate of reabsorption is increased by volume depletion, elevation of pCO2, and by hypokalemia. The nonvolatile bases such as phosphates and ammonia can trap H+ in the distal tubule so that the acid can be excreted. 

a. Metabolic Acidosis: characterized by a decrease in serum bicarbonate. This occurs by either excretion or buffering utilization. The AG should be calculated at this time. A normal anion gap is between 8-12. If the gap is considered a normal anion gap (>12), this is most likely due to loss of bicarbonate. Renal tubular acidosis is a type of nonunion gap acidosis and is characterized by bicarbonate loss with increased chloride.  A widened anion gap can be produced from reduced excretion of acids or from overproduction of acids. Treatment depends on severity and clinical situation. Bicarb can be given if the pH is less than 7.1. 

b. Metabolic Alkalosis: due to the administration of base or the effective removal of H+. The maintenance of an alkalosis of this type is largely due to increased HCO3 reabsorption. High pCO2, hypokalemia, or volume depletion can cause this to occur. The most common cause is vomiting or by excessive drainage. Thiazide and loop diuretics can also cause this. Thus, the renal compensation for a low respiratory rate is to reabsorb bicarb, if the respiratory rate then normalizes suddenly, the person can thus switch to a metabolic alkalosis. Treatment of the underlying cause is mainstay of tx. 

c. Respiratory Acidosis: this occurs with any defect in alveolar ventilation. Acutely, this occurs when medullary center for respiration is depressed, paralysis of respiratory muscles, or with airway obstruction. Chronic forms occur in emphysema, extreme kyphoscoliosis, or with extreme obesity. The only practical treatment is to treat the underlying disorder or ventilatory support. 

d. Respiratory Alkalosis: this occurs when hyperventilation decreases the pCO2 content. Commonly due to hyperventilation, damage to respiratory centers, salicylism, fever, and septic states. Characterized by light headedness, paresthesias, circumoral numbness, and tingling in the extremities. 

TOP
GI Bleeding (Cecils: 258)

80% of acute GI bleeding stops without any intervention. Three issues of importance when treating are:

1. correct hypovolemia

2. stop bleeding by least invasive method

3. prevent recurrent bleeding

It can present as hematemesis, melena, and hematochezia. Hematemesis is typically proximal source to LOT, melena can be between pharynx and right colon, and hematochezia is typically distal to LOT. 

1. Upper GI Bleeding most common causes:

a. Peptic Ulcer: ulcerations of stomach and duodenum. Bleeding w/o assoc. pain may be only presenting sign. 

b. Gastritis: alcohol, NSAIDS, burn patients, portal HTN. Treat with H2 blockers. 

c. Mallory-Weiss Tears: occur between junction of esophagus and stomach and can be mild or massive. Endoscopy is used for dx. 

d. Esophagogastric Varices: typically massive and w/o warning. Alcohol leading to cirrhosis with portal HTN is most common cause. Obliteration and slcerotherapy are the standards for treatment. 

2. Lower GI Bleeding most common causes:

a. Non-neoplastic anorectal lesions: hmorrhoids, anal fissures, or fistulas with BRBPR on TP or on stool. 

b. Neoplastic lesions of colon and rectum: carcinoma of colon and polyps. 

c. Ulerative, Bacterial, or Ischemic Colitis: can be inflammatory but infections like Shigella, Campylobacter, Entamoeba, and Salmonella. 

d. Colonic Diverticula: most bleeding type are in the right colon. Diverticulutis usually does not cause bleeding. 

e. Angiodysplasia: submucosal alterations of the AV system. 

f. Small intestinal lesions: usually do not cause bleeding but exception is Meckel’s. 

Evaulation should initially be focused on resuscitation and stabilization of VS. NS can be given. NG tube should be placed. Type and cross, CBC, PT and PTT, and platelet counts should be ordered. Chem 7 with BUN and Cr along with hepatic enzymes should also be ordered. Orthostatic BP should be done with a 10 mmHg fall signifying a 20% volume loss. Hematocrit is completely unreliable in acute causes because the compensation takes several hours. Urine output should also be closely monitored and patient may need to be admitted to ICU with early surgical consult. Blood may have to be given. 

Upper GI endoscopy is the best means for evaluating blood loss that is proximal to LOT. Lower GI bleeding is first evaluated with DRE, anoscopy, and proctosigmoidoscopy. However, if bleeding is brisk then angiography will probably have to be done. 

TOP
Peptic Ulcer Disease of the Stomach and Duodenum (291)

Background and Pathophysiology: 

Lifetime prevalence of PUD is 10% with M=W. Duodenal are more common then stomach ulcers. NSAIDS, smoking, certain genetic and comorbid states, and age all increase risk for ulcer formation. A peptic ulcer results when the balance between acid/pepsin and the normal mucosal defenses is disrupted. Acid levels are usually normal in PUD, thus mucosal alteration is the primary problem. It is understood now that H. pylori, NSAIDS, and acid are the most important factors. Infection rate is around 100% for duodenal and 70% for gastric. Zollinger-Ellison can also cause gastric ulcer formation. 

Clinical Manifestations:

Pain that is burning or gnawing typically occurs 1 to 3 hours after eating, but is often relieved with food or antacids. Dyspepsia (bloating, nausea, anorexia, eructation, epigastric discomfort) is also common. Physical exam is rarely helpful. 

Complications

1. Bleeding: most common cause of Upper GI bleed with mortality at about 7%. Ulcer bleeding is particulary common in elderly individuals. Patients who have bled once from an ulcer have a 30 to 50% chance of bleeding again. Bleeding is caused when the ulcer crater perforates a vessel. Endoscopic treatment is successful in stopping bleeding 90% of the time. 

2. Perforation: this can cause problems to the surrounding organs (pancreas or free peritoneal perforation). Presentation is usually of an acute abdomen if perf was spontaneous. 

3. Obstruction: this is the least common complication today. In duodenal ulcers, the edema associated with bleeding and inflammation can lead to obstruction. Vomiting may occur with a positive succusion splash and dehydration. Endoscopy is usually tool for dx. 

4. Intractable Pain: Rare especially with compliance with H2 and PPI therapy. 

Diagnosis

Definitive dx is with endoscopy and/or indirectly with radiographs. When an ulcer is found it must be proven not to be malignant. Criteria for malignancy include

1. ulcer located completely within gastric wall or a mass is present. 

2. nodularity of the ulcer mass or surrounding wall

3. no folds radiating to the margin of ulcer

4. ulcer is extremely large

In addition, the presence or absence of H. pylori must be established. 

Treatment

1. Eradication of H. pylor: clarithromycin, amoxacillin, and lansoprazole. 

2. Reduction of Gastric acid: H2 receptor blockers are most common and include cimetidine, famotidine, ranitidine, and nizatidine. The benzimidazoles (PPI) including only omeprazole and lansoprazole are very effective at promoting ulcer healing. Antacids are also proven therapy at promoting ulcer healing. 

3. Improvement of Mucosal Defense: Sucralfate is effective at promoting protection by forming a protective barrier over the gastric mucosa. Prostaglandin E1 therapy as misoprostol is currently being used. 

4. Surgical therapy with antrectomies and vagotomies can also be performed. 

More than 80% of ulcers will heal with compliance with adequate therapy, but recurrence rates are generally high. 

TOP
IM Lecture - Hepatitis, Cirrhosis, Biliary Tract Dz (Cecils: 319-352)

Laboratory Tests in Liver Dz

Liver tests that are used measure two categories: 1. tests of hepatic function or capacity, 2. screening tests that suggest the presence and/or type of liver disease. The liver has a large reserve capacity and alterations in measureable tests may not be manifest until severe liver compromise is underway. The serum PT and albumin both reflect the synthesis capacity of the liver. The PT is more reflective because it measures the availability of Factors II and VII which have short half lives (pending a Vit K check for def). Albumin has a longer half life. The screening tests of hepatobiliary disease measure 1. biliary obstruction or chlestasis or 2. tests of hepatocellular damage. Serum bilirubin measures the balance between hepatic uptake, conjugation and excretion. The serum alk phos is also a test that can be used to evaluate liver dysfunction. It is located on the hepatic cell membrane and can be easily broken off during times of obstruction. The AST and ALT are intracellular enzymes that are measured for eval of hepatic necrosis. 

Jaundice

Jaudice or iceterus means a yellow pigmenting of the skin, sclera, MM that is caused by elevated bilirubin. Nml levels are 0.5 to 1.0 and jaundice becomes apparent when this value >2.5. 

Bilirubin Metabolism: Unconjugated bilirubin is liberated into blood stream as a result of ie blood cell turnover and becomes tightly bound to albumin. Three phases of bilirubin metabolism exist. These are uptake, conjugation and excretion. Unconjugated becomes conjugated and thus water soluble when glucuronic acid is added to it. The conjugated form can be easily excreted in the urine when it is leaked into the plasma. 

Classification Scheme

1. Unconjugated Bilirubinemia: rarely assoc with significant disorders. 

a. Overproduction: generally due to hemolysis with resultant levels rarely exceeding 5. 

b. decreased hepatic uptake: can be caused by rifampin or Gilbert’s syndrome

c. decreased conjugation: decrease or absence of enzymes or drugs like chloramphnicol. 

d. Gilbert’s syndrome: common disorder with 7% prevalence and m>f. This is a mild unconjugated hyperbilirubinemia that is worsened with fasting and most likely an incidental laboratory finding. 

2. Conjugated Hyperbilirubinemia: impaired conjugation or altered drainage of bilirubin. Cholestasis is common and this is where all components of bile are not or slowly excreted. 

a. defect in hepatocellular excretion of bilirubin/cholestasis: drugs (phenothiazines, OCP, methyltestosterone). Systemic sepsis with GNB. Postoperative jaundice. Hepatocellular disease that results in elevated transaminases, prolonged PT, and hypoalbuminemia. 

b. mechanical obstruction to the major ducts: gallstones, cancer of pancreatic head, tumors of bile duct or strictures of bile duct. If obstruction is complete, the bilirubin levels can rise to 30 to 40. Stools may become gray colored. 

Acute and Chronic Hepatitis

Hepatitis is defined as focal or extensive hepatocellular necrosis that has a viral, toxic, pharmacologic, or immune mediated mechanism. Liver may be tender on exam and transaminase levels are almost always elevated. May be divided into two broad categories of acute and chronic. 

1. Acute Hepatitis: causes include the viral hepatitities, alcohol, toxins, drugs and disease states such as Wilson’s. 

a. Acute Viral hepatitis: 6 viral etiologies as well as CMV and EBV. C accounts for the vast majority of hepatitis. Hep A is fecal oral route. Hep B is transmitted by all body fluids. Hep C is also largely parenteral. Hep E is associated with waterborne outbreaks. Typically begins with a prodromal phase with nospecific symptoms of fatigue, weakness, N/V, anorexia and aversion to smoking. Jaundice may soon appear with loss of stool color. Transaminase levels are typically high with moderate elevations of alk phos. Massive necrosis occurs in less than 1% of patients. Chronic carrier states exist for B, C and D and is defined as elevations of transaminase levels beyond 6 weeks. 

Serologic Markers

· B: HBsAg/HBeAg are present in serum but are cleared in 6 mos. Anti-HBs confers long term immunity. IgM anti HBc is indicative of recent infection. 

· D: antibody to agent seen alongside Hep B infection

· C: acute viremia that can be detected with PCR. 

Management: supportive and symptom specific. Maintain hydration, and diet that is higher in carbs than fat. Hep A is considered noninfectious after 2 to 3 weeks whereas B is always considered infectious. Prevention is aimed towards hygiene, and vaccination with a postexposure prophylactic dose of HBIG. 

b. Alcoholic Fatty Liver: most common cause of liver disease worldwide. Pathologic results are fatty liver, alcoholic hepatitis and cirrhosis. Fatty liver may the result of increased NADPH that causes fatty acid synthesis and triglyceride formation. Fatty liver may present as only a mild RUQ tenderness with mild transaminase elevations. Alcoholic hepatitis has a triad of alcoholic hyaline (Mallory bodies), PMN infiltrates, and intralobular connective tissue surrounding hepatocytes. Anorexia, N/V, WL, and abdominal pain are common. Hepatomegaly in 80% of patients. Spider angiomas, palmar erythema, and gynecomastia. WC count may be elevated but transaminase levels may only slightly be elevated. AST/ALT ratio may be above 2. Alcoholic fatty liver is reversible. Treatment is supportive. 

c. Drug and Toxin Induced: a wide variety of drugs can cause this. Acetominophin is the most common. Differing levels of metabolizing enzymes make prediction difficult. Acetominophin is converted by p450 to a potentially toxic metabolite that is controlled by glutathione. Therefore, excessive doses deplete glutathione and result in injury. N-acetylcystine is the treatment. Isoniazid can cause this as well and is often transient. Halothane can cause an acute viral like hepatitis in susceptible individuals. 

2. Chronic Hepatitis: HBV and HDV are common causes. Drugs such as methyldopa can also cause this. Hep B accounts for 10% of CH in this country and Hep C accounts for 30 to 40% of CH. 

Fulminant Hepatic Failure

FHF is defined as the onset of encephalopathy occurring 8 weeks in a patient with acute liver disease. It is due to widespread hepatic necrosis typically due to viral infection or dugs. Dx based on encephalopathy, acute liver disease (high bilirubin with elevated transasminases), and liver failure (long PT). Treatment is largely supportive. 

1. Hepatic Encephalopathy: typically first and most dramatic sign of liver failure. It often responds only when liver function resumes and is associated with hypoglycemia and cerebral edema. Intubation may be necessary. 

2. Cerebral Edema: leading cause of death in FHF and pathogenesis unknown. Watch the ICP and keep below 20 mmHg. Must control agitation, keep HOB elevated to 20 to 30 degrees, hyperventilation, and mannitol. 

3. Hypoglycemia: results from impaired gluconeogenesis. Pts should get 10% dextrose. 

4. GI hemorrhage: due to gastric erosions and impairment of synthesis of clotting factors. 

Liver transplantation is considered if pt is unlikely to recover from FHF. Average survival rate is about 20% if transplant is not done with survival of 80 to 90% if liver transplant is successful. 

Cirrhosis of the Liver and Complications

Cirrhois sis the end result of fibrous scarring and hepatocellular regeneration. Clincal features of this are related to hepatocellular dysfunction and portal HTN. Multiple causes exist and include the hepatitis viruses, alcohol, drugs, autoimmune, and other comorbidities. The major complications associated with cirrhosis include:

1. Portal Hypertension: this results because of marked resistance to portal blood flow. It can be presinusoidal, sinusoidal or postsinusoidal. 

a. Variceal Hemorrhage: common rupture in esophagus with mortality at 30 to 60%. Bleeding can present with various forms as indicated by GI bleeding lecture. It can be complicated by the fact that coagulation proteins may be down due to hepatitis. Nonselective beta blockers (propranolol) and isosorbide dinitrate are effective in preventing hemorrhage. Sclerosing therapy and banding can also be done. 

b. Ascites: this becomes clinically seen when >500 mls of fluid have accumulated. Shifting dullness is the most sensitive sign. Initially it is believed that sodium and water retention is the result of peripheral arterial dilation. Excess fluid is dumped into peritoneal cavity. The intravascular volume then drops and the cycle repeats. Treatment consists of salt restriction and administration of a diuretic (cautious). Spontaneous Bacterial Peritonitis (SBP) can result and is due to coliform bacteria. 3rd gen ceph can be used. 

c. Hepatic encephalopathy: thought to be the result of the lack of removal of nitrogenous cmpds. Ammonia is thought to be the inciting agent. Clinical features include alterations in higher neurologic function and NM dysfunction. Protein restriction with bowel cleansing and reduction of bowel flora with neomycin. Lactulose can also be given because it lowers stool pH and thus traps ammonia. 

d. Hepatorenal syndrome: this is functional renal failure in the presence of severe liver dz. The kidney is nml and GFR declines, with oliguria, and low urine sodium. It is usually progressive and fatal. Volume expanders should be given. Low dose vasopressin can also be used or norepi to increase renal perfusion. 

e. Hepatopulmonary syndrome: this is essentially abnormalities in arterial oxygenation due to FHF. Intrapulmonary vascular dilation without lung damage results. Oxygenation of central stream of RBC is impaired but improved with 100% oxygen therapy. It typically abates when the underlying liver pathology is corrected. 

2. Hepatocellular Carcinoma

Disorders of the Gallbladder and Biliary Tract

Liver makes about 500 to 1500mls of bile per day. Tonic contractions of SOO will divert much of bile produced per day into GB. Cholecystokinin causes contraction of GB and relaxation of SOO. Bile acids are reabsorbed in the terminal ileum and contribute to the enterohepatic circulation. 

Gallstones: occur in 20 to 35% of people by the age of 75. 75% are cholesterol and 25% are pigment stones. The interplay of nucleation and antinucleation result in the possible formation of cholesterol stones. Factors that increase cholelithiasis are increased biliary cholesterol by estrogens, multiparity, OCP, obesity and terminal ileal disease along with bile stasis. 

Clinical Mainfestations: most individuals with stones are asymptomatic (60 to 89%). Obstruction of the cystic duct leads to pain whereas superimposed infection or inflammation leads to cholecystitis. Prophylactic cholecystectomy is done for patients with DM, calcified GB, or sickle cell anemia. Biliary pain is typically steady, crampy and comes on quickly and lasts for 30 minutes. Referred pain to tip of scapula. N/V may accompany biliary pain, with fever and leukocytosis accompanying cholecystitis. Stones are best demonstrated with US. Cholecystectomy is treatment for recurrent biliary pain. 

Acute Cholecystitis: acute right subcostal pain due to obstruction with inflammation and secondary infection. Unlike biliary pain the pain of AC does not resolve spontaneously. Anorexia, N/V, fever, and tenderness are present. A positive Murphy’s sign may be seen as well. Complications include emphysematous cholecystitis, empyema, gangrene, or performation. DISIDA scans are the most sensitive for testing. If the GB fills, then acute cholecystitis is r/o, but if bile duct fills without GB filling, then dx is likely. 

Choledocholithiasis and acute cholangitis: this is a stone in CBD. Cholangitis presents with pain, jaundice and F/C (Charcot’s triad). GB can be removed or an ERCP with removal of stone and dilation of duct can be done. The most severe form is suppurative cholangitis. This is a life threatening sepsis. 

TOP
IM Readings HIV, Syphilis, Gonorrhea

HIV (Cecils 749-768)

Acquired Immunodeficiency Syndrome (AIDS) is the name given to a spectrum of disorders that result from infection with HIV. 

Diagnostic Criteria for AIDS

1. T helper (CD4) cell count of less than 200. 

2. Invasive carcinoma of the cervix

3. active TB pulmonary

4. Recurrent bacterial pneumonia

A concurrent infection with an STD that produces mucosal lesions strongly facilitates the transmission of the virus. 25 to 30% of infants born to HIV+ mothers and who are not on antiretroviral therapy get HIV. Needle stick exposure has a risk of 0.3% transmission. 

Pathophysiology: Lentivirus. DsRNA virus with reverse transcriptase onboard. The core p24 and matrix p18 proteins is a lipid bilayer from the host that has the gp41 and surface gp120 envelope proteins. Once inside a T helper cell, the virus replicates and uses its integrase to incorporate into the genome. When a T helper cell becomes activated by proinflammatory cytokines it becomes active and so does the virus. Macrophages can also become infected and this may assist in the spread of the infection. 

Syphilis (Cecils 743)

The number of new cases of syphilis as increased since 1986. Occurs primarily in sexually active 15 to 30 year olds. 50% transmission rate if primary syphilis. The mucosal lesions of primary syphilis facilitate the transmission of HIV. Caused by Treponema pallidum with an incubation period of 3 to 90 days with the mean being 21. It can penetrate intact skin or abraded MM. 

Clinical Presentation: 

1. primary syphilis presents with a painless papule that ulcerates. Its borders are raised and smooth. It persists for weeks and leaves an atrophic scar. Adenopathy develops 1 week after the chancre appears and is painless, unilateral or bilateral and is non-suppurative. It can persists for weeks. 

2. Secondary Syphilis: develops 6 to 8 weeks after the chancre. Skin, MM, and lymph nodes are involved. The skin lesions are typically generalized symmetric macular lesions of the thorax or as brown hyperpigmented macules on palms or soles. Symptoms include malaise, anorexia, WL, fever, sore throat, arthralgias, and tender adenopathy. Organ system manifestations include gastritis, hepatitis, nephritis or nephrosis (immune complex mediated). ¼ of patients will have this again in 2 years and thereafter they become asymptomatic. 

3. Tertiary/Late Syphilis: develops 1 to 10 years later in 15% of individuals. A skin gumma forms with a superficial nodule or deep granulomatous lesion with a punched out ulcer. Cardiovascular syphilis develops within 10 years of 10% of patients. Typically develop aortitis or obliterative endarteritis of the vaso vasorum. Aortic regurg, aortic aneurysms, or obstruction can develop. CNS manifestations develop 5 to 35 years later in 8% of patients. Can present as menigovascular syphilis, tabes dorsalis, or paresis. It can also be asymptomatic. 

Diagnosis: clinical dx must be confirmed by serology or darkfield microscopy. Treponemia elicits two kind of antibodies: 1. antitreopnemal Ab that is specific to treponemal surface proteins, 2. nontreponemal Ab that are directed against normal phospholipid components. 

	Test
	VDRL RPR (% sensti)
	FTA-ABS (% sensti)

	Primary
	72%

 Nonspecific test for anticardiolipin antibodies, used for screening, monitoring of therapy. 

RPR is an agglutination test
	91

Immunoflurescence test for treponemal antibodies and used for confirmation of infection (not screening)

	Secondary
	100
	100

	Latent
	73
	97

	Tertiary
	77
	99


Treatment: 

1. Primary or Secondary or contact: Benzathine penicillin 2.4 MU IM 

2. Late or Latent:  Benzathine penicillin 1.4 MU IM q week x 3. 

3. Neurosyphlis: Penicillin G 20 MU IV qd x 10 days. 

Gonorrhea (Cecils 745-746)

Gonorrhea has tripled in incidence since 1963. Approx. 3 million new cases each year. Etiologic agent is the Gram – diplococcus Neisseria gonorrhoeae. Risk factors are urban area, low SES, unmarried, and large numbers of unprotected partners. Male to female is 50% and female to male is 20%. If untreated, will become symptomatic in 7 days. Coinfection with C. trachamatis occurs in 30 to 40% of cases. Produces pili for attachment and IgA protease for evasion. Group B blood is at higher risk for developing the infection. 

Males: symptomatic urethritis with spontaneous purulent discharge and severe dysuria. 

Females: cervicitis is most common with a copious yellow discharge. 20% of females will develop PID. 

Treatment failure is common in anorectal gonorrhea (7 to 35%). 

Extragenital dissemination occurs in about 1% of males and 3% of females. It ccan develop as an arthritis-dermatitis syndrome. 3 to 20 papular petchial hemorrhages develop found on extensor surfaces of distal extremities. Polytenosynovitis can develop with or without arthritis and involves the joints of the wrists, fingers, knees, and angles. Blood cultures will be positive in 50% of cases. 

Diagnosis: gram stain of the purulent material should show Gram – intracellular diplococci. The absence of this in a male virtually excludes the diagnosis. 

Treatment: Treatment is IM ceftriaxone at 150 mg given once. This is then followed by PO doxycycline at 100 mg x 7 days. 

IM Readings – Inflammatory Bowel Disease, Diverticular Disease, Irritable Bowel Syndrome, Pancreatitis

TOP
Inflammatory Bowel Disease (Cecils: 299)

This is the term given to the two disease states of Ulcerative colitis (UC) and Crohn’s Disease (CD). More common in whites and Ashkenazic jews with equal M and F. The origins of both of these diseases is unknown at this time. 

	
	Ulcerative Colitis
	Crohn’s disease

	Pathology
	1. Diffuse and superficial lesions that begin at the anus and extend proximally. 

2. Effect only mucosa and submucosa.

3. Involves only the colon.

4. Inflammatory cells predominate with microabscesses. 
	1. Involves any GI area

2. Inflammation is discontinuous and transmural. 

3. Transmural with pieces of bowel sticking together leading to stricture, fistulas or obstruction. 

4. Cobblestone appearance. 

	Clinical Manifestations
	

	 Intraintestinal
	Rectal bleeding, diarrhea, urgency, WL, abdominal pain. 

Severity of symptoms determines hospitalization and treatment. 

Severe: leukocytosis, hypokalemia, anemia, weakness. 
	Insidious onset with low grade obstruction and colicky pain w or w/o diarrhea. 

B/c of terminal ileum involvement presentation as appendicitis can occur. 

Produces a variety of fistulas. 

Less likely to produce hemorrhage. 

	Extraintestinal             


	Nutrional (WL, hypoalbumin, vitamin def)

Hematologic (Anemia, leukocytosis, thrombocytosis)

Skin (pyoderma gangrenosum, erythema nodosum)

Arthritis (ankylosing spondylitis and sacroilitis)

Hepatic and Biliary (fatty liver, pericholangitis, sclerosing cholangitis, gallstones)

Renal (stones, obstruction, fistulas)

Eye (iritis, conjunctivitis, episcleritis)

Misc (fever, thrombophlebitis, osteoporosis, osteomalacia)

	Diagnosis
	1. direct visualization

2. radiologic studies for ileal involvement

3. exclusion of other dz states (Yersinia, Entamoeba, Campylobacter, C dif toxin)

UC: mucosal is friable and may bleed easily; lead pipe abnormality. 

CD: cobblestone appearance; patchy involvement with rectal sparing. 

	Treatment 
	1. Sulfasalazine, steroids and symptom controlling medications (antispasmodics)

2. Sulfasalazine started if no response then add steroids. 

3. Colectomy for medical mgmt failure. 
	1. Sulfasalazine followed by steroids. 

2. Response is slow with frequent remissions. 

3. Parenteral hyperalimentation. 

4. Surgery for complications and is not curative. 

	Prognosis
	Generally favorable
	Not as favorable. 

	Complications
	Carcinoma: due to pancolitis and duration with increases after 10 years of involvement. 

Toxic Megacolon: anatomically thin and dilated colon. It has quick onset, leukocytosis, tachycardia, with decreased diarrhea. 
	Frequent fistula formation (entercutan, enterovag, enterourinary) and stricture. 


TOP
Diverticular Disease (Cecils:304 )

Diverticula are saccular dilations of the colonic mucosa that are covered with serosa but do not have a muscular layer. They are caused by any condition that increases intraluminal pressure and they are located at the areas of arterioles or where they penetrate the muscular walls. The majority are located at the sigmoid colon. Diverticulitis is an active inflammation of a diverticula. It presents similarly to appendicitis but in the left lower quadrant. Thus, have tenderness, leukocytosis, fever and possible palpable abdominal mass. Bleeding from this inflamed region is rare. Enemas should not be used in the acute phase. Treatment is NPO, hydration and antibiotics. Prophylax with high fiber diet. 

TOP
Irritable Bowel Syndrome (Cecils: 257-258)

Common disorder that is associated with abdominal pain and diarrhea that alternates. 12% of population has this. Women are more likely to seek treatment. Cause is unknown, but common are 1. increased colonic motility that is abnormal that is stimulated by meals or stress, 2. enhanced sensation to abdominal discomfort by gas or pressure in sigmoid colon. Symptoms vary in severity and pattern but typically abdominal discomfort with relief from passing stool or flatus. Bleeding is not seen. Metamucil may be effective but antispasmodics are not. The ROME criteria are used for diagnosis. 

TOP
Pancreatitis (Cecils: 313)

Small organ with an endocrine and exocrine function. When stimulated the pancreas can produce approx. 7 liters of fluid per day. This is an isotonic fluid with main ions of HCO3 and Cl. The juice is rich in protein and mainly contains digestive enzymes. The active forms are lipase, amylase, and ribonuclease. The inactive ones are enterokinase (converts trypsinogen to trypsin) with the resulting trypsin activating all other enzymes. CCK is stimulatory as well as vagal stimulation. A feedback loop exists to prevent the release of CCK levels. 

1. Acute Pancreatitis: inflammatory disorder of the pancreas assoc with edema, autodigestion, and sometimes hemorrhage. Ethanol, surgery, cholelithiasis, hypercalcemia, hyperlipidemia, and drugs are common causes. Cardinal symptom is abdominal pain that is moderate and constant that radiates to the back. N/V are also seen. Abdomen is tender but w/o signs of peritoneal irritation. A left sided pleural effusion, with discoloration of flanks or umbilicus may be seen. Ascites and jaundice may also be seen. Gold standard is elevation of the serum amylase. Treatment involves fluid resuscitation, NG tube placement and pain relief from Demerol. Ranson’s criteria are used to determine prognosis. Various complications exists. Pseudocyst formation can occur as well as a pancreatic abscess. 

2. Chronic Pancreatitis: slowly progressive destruction of the pancreatic acini with varying amounts of inflammation, fibrosis, and dilation. The most common causes in the US are alcohol and cystic fibrosis. In developing countries, protein malnutrition is the main cause. Symptoms include abdominal pain, WL, DM, steatorrhea, ascites. If progressive, slcerosing of the CBD can occur with an obstructive jaundice forming. Dx is based on chronic ab pain with at least one risk factor. Tx is directed at relieving pain and preventing destruction, thus analgesics and supplementation with pancreatic enzymes is used. 

TOP
IM Readings Myeloproliferative Disorders

Myeloproliferative Disorders (Cecils: 358-364)

Disorders of stem cell proliferation and differentiation can be broken down into three categories:

1. Myeloaplastic: deficiency of production, but cells made are normal

2. Myelodysplastic: disordered and ineffective production of marrow cells with resultant cytopenias and cells are abnormal in morphology and biochemistry.

3. Myeloproliferative: overproduction of one or more of the cell lineages with cells produced having some dysplastic characteristics but not as pronounced as the myelodysplastic disorders. 

Myeloaplastic Disorders

The clinic result is a deficiency of hematopoietic cells and can result from a congenital abnormality, by the cell acquiring a new mutation, or lack of an inducer. Generically these are aplastic anemias

1. Congenital: Fanconi’s is associated with stem cell abnormalities and skin, Musculoskeletal, GU and chromosomal abnormalities. Other even more rare syndromes exist as well. 

2. Acquired Aplastic Anemia: External source (drugs viruses) or from some autoimmune source. These are diseases of young adults and the elderly. M=F with no apparent familial pattern. All three cell lines in blood are affected with RBCs being low in number with a high MCV. Marrow is hypoplastic and may have only lymphocytes. Treatment can be supportive, immunosuppressive or a marrow replacement can be given. Supportive can be transfusions. Immunosuppressive can be antithymocyte globulin (ATG) and cyclosporin. 

Myelodysplastic Disorders
Slow and insidious onset that has presented commonly in the elderly but is now showing up in younger populations that were exposed to chemotherapy or irradiation therapy. Present with progressive symptoms and clinical signs of cytopenia with increased fatigability and decreased exercise tolerance. Pallor, petechiae and purpura may be seen. Peripheral blood smear may show two RBC morphologies (one normal and the other macrocytic). Bone marrow is typically hypercellular with increased iron stores. Refractory anemia is the most common type seen. 

	Diagnosis
	Patient Charac.
	Peripheral Blood

	Refractory Anemia (56%)
	Elderly, anemia
	Abnml RBC morph

	Refractory Anemia with ringed Sideroblasts (21%)
	Elderly, anemia
	Dimophic (microcytic/hypochromic and macrocytic)

	Refractory Anemia with excess Blasts (10%)
	Pancytopenia
	<5% blasts

	Chromic meylomonocytic leukemia (11%)
	See above
	Absolute monocytosis with <5% blasts

	Refractory anemia in transformation (1%)
	Any age
	>5% blasts


Myelofibrosis: (anogenic myeloid metaplasia): abnormal hematopoiesis and replacement of the bone marrow by fibrous tissue.  This is a chronic disease of the middle aged and elderly with the patient becoming anemic with HSM. The spleen can become symptomatic due to small infarcts or because of size. Immature grans and erythocytes may circulate and platelets are typically large and bizarre. The BM cannot be aspirated. Megakaryocytes are plentiful and very bizarre. Def tx is BM transplant but due to age a mild dosage of 6-mercaptopurine can be given. Splenectomy might have to be done. 

Myeloproliferative Disorders

1. Polycythemia Rubra Vera: Stem cell precursors of RBCs grow in the absence of the normal erythropoietin. This results in an increase in the Hct.  Seen in older individuals with plethora of the face and superficial blood vessels and splenomegaly. Pruritis after a bath is sometimes seen. Hct is usually above 53, and cells are often hypochromic due to iron def. White count and platelets are also elevated. Arterial hypoxia is not seen. LAP is elevated and serum B12 and B12 binding capacity are elevated. Complicated by thrombosis and progression to leukemia or myelofibrosis. Phlebotomy or hydroxyurea should be used to treat based on presentation.

2. Chronic Myelogenous Leukemia: Malignant stem cell disorder that leads to an increased number of myeloid cells and megakaryocytes. Philadelphia chromosome with 9/22 translocation. The product of which is a tyrosine kinase that promtes granulocyte proliferation. Occurs at any age and one risk factor is radiation exposure. Typically incidentally found. Typically has a low LAP. Platelets are high and spleen may be palpable. BM exam shows myeloid hyperplasia but without a significant amount of bands. BM transplant is the only cure. Blast crisis is an acute leukemia with mostly a myeloid phenotype and its treatment is difficult with death occurring in 3 to 6 mos. 

3. Essential Thrombocytopenia: least common; increased platelet count. Disease of the middle aged and elderly. Clinical manifestations are those of thrombosis. Dx is based on increased count in absence of other morbidities (infection, iron def, inflammation) and that persists for over 2 months. Appear normal but probably have abnormal funcion. Plateletpheresis can be used to rapidly lower the count. Hydroxyurea is common chemotherapy. 

Acute Leukemia

The treatments are and timing of tx are different for AML and ALL. Dx is based on morphology of peripheral blood smear and BM aspiration. Presenting signs and symptoms are related to the cytopenias and include fatigue, malaise, bleeding phenom, and infections. These are related to def in RBC, platelets or WBCs. Dx. of an acute leukemia is a medical emergency (WBC >100,000) because of leukostasis in small blood vessels. Thus, therapeutic leukopheresis should be instituted. Initial chemotherapy is aimed remission. 

1. Acute Lymphoblastic Leukemia: primarily disease of children (90%). Agranular basophilic cytoplasm that is myeloperoxidase – and PAS +.  Induction therapy is usually with multiple drugs and 90% of patients (children) receive complete remission. Consolidation therapy followed by maintenance therapy (2-3 years) is necessary. CNS prophylaxis may be necessary as well. 

2. Acute Myeloblastic Leukemia: primarily in adults (80%). Granules in cytoplasm with Auer rods, myeloperoxidase +. Remission therapy is typically cytosine arabinoside and potentially a anthracycline. This induction therapy produces remission in 75% of cases in people less than 60 yoa. Chemo after this (consolidation) is given with usually the same drug. 

Lymphomas and Multiple Myeloma (Cecils: 367-376)

Chonic Lymphocytic Leukemia: malignant lymphoproliferative disorder with accumulation of small lymphocytes. Most common leukemia worldwide with M>F and occurs typically in age >50. Found incidentally with leukocytosis. Dx is based on >15,000 lymphocytes with 40% of BM cells being lymphocytes. Lymphadenopathy and splenomegaly are also seen. These cells have poor immune function (hypogammaglob) or patient may present with increased infections or ITP. Clone cells are usually of the B cell type. T lymphocytes may be abnormal as well (infection with HTLV-1). Symptoms may involve bulky lymph nodes, fevers, night sweats, malaise or fatigue. Alkalating agents can be used such as chlorambucil or cyclophosphamide. 

Hairy Cell Leukemia: (leukemic reticuloendotheliosis) hairy cells in peripheral smear and bone marrow. The lymphocytes look hairy because of fine cytoplasmic projections. They are unusually characterized by their ability exhibit phagocytosis. They stain positive for tartrate-resistant acid phosphatase (TRAP). It is rare and constitutes about 1 to 2% of leukemias. M>W. Patients tend to respond to alpha interferon. 

Lymphomas

A group of malignant lymphoid neoplasms that arise in lymph nodes or extranodal lymphoid tissue. First presenting sign is an enlarged lymph node in the cervical, axially or inguinal region. A search for the cause of the lymphadenopathy should be done prior to investigational biopsy (think: infections, drugs or other malignancies). 

1. Non-Hodgkin’s: malignant monoclonal proliferation of a T or B cell line. Viruses and translocations (8/14) have been implicated. They are classified based on pathology, immunophenotype, and clinical stage. Pathologically the the neoplastic cell may disrupt the entire lymph node architecture or it may develop in abnormal germinal centers. They are more likely to present in advanced stages and in extranodal tissue (GI tissue, CNS or BM). The high grade forms are usually curable whereas the low grade forms are treatable but not curable. Extranodal presentations are common in HIV + individuals. BM transplant offers some hope of cure. 

2. Hodgkin’s Disease: Typically has a bimodal age distribution with younger patients having a better prognosis than older ones. Presents with asymptomatic lymph node enlargement (routine exam or CXR). Classified by pathologic subtype, clinical stage, and B symptoms (fever, night sweats, weight loss, and rarely dypsnea, SOB, and SVC syndrome). Reed-Sternberg (binucleate nucleus with owls eye appear) cells are diagnostic and are present in all 4 subclasses (lymphocyte predom, nodular sclerosis (most common), mixed cellularity, and lymphocyte depletion). It is frequently curable with chemo or radiation or both. It follows a typical next door lymph node involvement pattern. A staging laparotomy is the most definitive pathologic sampling technique. Treatment is dependent upon stage. Combination chemotherapy may also be curative. Increased risk of infection is a major concern in Hodgkin’s disease. 

Plasma Cell Disorders/Dyscrasias

These are a group of B cell neoplasms that produce a single monoclonal immunoglobulin. If of the IgM subtype then it is Waldenstrom’s, if of the IgG, IgA, IgD, or IgE subtype then it is considered a multiple myeloma. 

1. Multiple Myeloma: malignancy of plasma cells with monoclonal immunoglobulin or light chains in the serum and urine with possible bone destruction due to plasmacytomas. Typical patient is older than 50, has bone pain, mild anemia, and an elevated ESR. Serum electrophoresis can be helpful and may show an elevation of a class of globulins. Free K or L light chains (Bence Jones) can be excreted in the urine. BM aspiration is important for diagnosis. Clinical manifestations are dependent upon the systemic effects of the protein. Marrow involvement (anemia, hypercalcemia, osteoporosis), Abnormal protein (hyperviscosity or amyloidosis), or Excretion of BJ (renal failure). Tx is both supportive and meticulous attention to chemotherapy. 

TOP
IM Readings Nephritic and Nephrotic Syndromes/Glomerular Diseases  (Cecils: 205-215)

There are two major immunologic mechanisms of injury to the glomerulus

1. Antibody to the GBM resulting in glomerulonephritis with linear deposition of IgG in cap walls or Antibody and Complement resulting in granular deposits. 

2. Antigen localization in the GBM that results in an in situ antigen antibody complex. 

Clinical Manifestations

Usual initial manifestations of glomerular disease are HTN, edema, and malaise or proteinura/hematuria. Salt retention is also a common manifestation of glomerular disease. 

Acute Nephritic Syndrome

Characterized by abrupt onset (days) of hematuria with RBC casts and nonnephrotic proteinuria (less than 3.5 grams per day). Complement levels are helpful in narrowing the differential. The most common cause is poststrepotcoccal glomerulonephritis. The pharyngitis type is associated with only 5% of the nephritic whereas the pyroderma (bacterial dermatitis) is as high as 50% of individuals. It occurs more frequently in summer and autumn with symptoms of malaise, cola colored urine, mild HTN, periorbital edema, and non nephrotic proteinuria. No specific therapy exists for this (can treat HTN). Complete recovery in 85 to 90% of patients. Glomerulonephritis associated with SBE is often on the right side with negative blood cultures. 

	Diff Dx of Acute Nephritic Syndrome

	Low Complement
	High Complement

	Postinfectious glomerulonephritis
	IgA Nephropathy

	Membranoproliferative Glomerulonephritis
	Rapidly progressive glomerulonephritis

	SLE
	Wegener’s granulomatosis

	Subacute bacterial endocarditis
	Goodpasture’s syndrome

	Cryoglobulinemia
	

	Visceral Abscess
	


Rapidly Progressive Glomerulonephritis

This is characterized by nephronal hematuria (RBC casts) with renal failure developing over weeks to months with diffuse cresent formation. It can occur with and without deposits. 

1. Anti-GBM GN with linear loop staining of IgG and C3 and cresents accounts for about 20% of the cases of RPGN. About 2/3 have Goodpastures. High dose oral prednisone along with plasma exchange is the current therapy. 

2. Immune complex RPGN accounts for about 40% of cases. Prognosis is dependent upon rapid diagnosis. 

3. Non-immune mediated RPGN accounts for the other 40% of cases and is usually in association with one of the systemic vasculitides such as polyarteritis nodosa or Wegener’s. 

Nephrotic Syndrome

This is characterized by proteinuria, hypoalbuminuria, edema, hyperlipiduria, and hyperlipidemia. They are divided into the those with and without RBC casts. 

1. Nephrotic syndrome with Bland urine sediment  (RBC casts)

a. Minimal change disease: aka lipoid nephrosis with 85% of children with nephrotic syndrome having this form. RBC casts with normal light microscopy. EM shows effacement of the foot processes (hence the proteinuria). Steroid therapy is the treatment but approx 50% of cases will spontaneously regress. There is an increased risk of pneumococcal and Haemophilus infection along with thrombosis of renal and peripheral veins. 

b. Focal Glomerulosclerosis: Typically has heavy proteinuria and edema at onset. HTN, azotemia, and microscopic hematuria are seen. LM shows focal and segmental collapse of capillary loops and mesangial sclerosis. 30% will respond to steroid therapy but most will progress to CRF in 10 years. 

c. Membranous Glomerulopathy: nephrotic range proteinuria with GBM thickening and spike formation and granular deposits of IgM and Complement. Spontaneous remission in 35% of patients. Steroids and cytoxic agents can be used for treatment. 

d. Diabetic Nephropathy: single most important cause of ESRD. This is characterized by persistent albuminuria, decline in GFR, and raised arterial pressure. Microalbuminuria is the first step with progression to a frank albuminuria within 1 to 5 years. Kimmelsteil-Wilson nodular glomerulosclerosis is found in only 15 to 20% of patients with diabetic nephropathy. It is a nodular increase in hyaline material in the mesangial regions. The major therapeutics are strict glucose control, HTN therapy, and limited protein intake. 

e. Amyloidosis

2. Nephrotic syndrome with Active urine sediment (no RBC casts): these are mixed nephrotic/nephritic

a. Membranoproliferative Glomerulopathy: this is a dz of young people and represents 10 to 15% of idiopathic nephrotic syndrome. Most present with a nephrotic syndrome. Hematuria and proteinuria are almost always seen. Serum C3 levels are almost always depressed. There are various types and it is associated with other disease states such as Hep B and C, SLE, mixed essential cyroglob and sickle cell. It is a slowly progressive dz state in which 30% of patients will have CRF in 10 years. 

b. Systemic Lupus Erythematosis: dz of young women and accounts for 15% of nephrotic syndrome. Nephrosis can be the only presenting sign of SLE and should be suspected in young women with hematuria and proteinuria. Dialysis can be used for treatment, and many patients note the abatement of other SLE symptoms when on dialysis. 

c. Henoch-Schonlein Purpura: seen in children with purpura lesions on the buttocks and legs, episodic abdominal pain, arthralgias, fever, malaise and proteinuria. It has a benign course that undergoes remission and relapse. IgA and C3 deposition with cresecent formation is what causes the nephrosis. 

d. Essential Mixed Cryoglobulinemia: Mixed cryoglobulins composed of IgM rheumatoid factor and polyclonal IgG. Presents in women more than men with purpura, fever, Raynaud’s, arthralgias, and weakness. Many of the patients have low complement levels. About 50% of patients have an underlying infection wih Hep C. 

TOP
IM Readings Pneumonia, Meningitis, Endocarditis, UTI, RTI

Pneumonia (Cecils: 699-707)

Pneumonia accounts for about 10% of admissions to hospital services. Microbes enter the lung by means of several routes:

1. hematogenous spread from focal infections

2. inhalation of aerosolized particles

3. aspiration of secretions

Inoculum size and current defenses are important. Those who have impaired mucociliary transport are at risk for developing pneumonia. Denuding of respiratory epithelium (viral etiology like flu) can also predispose to a secondary pneumonia. 

Diagnostic approach: the history is of critical importance. Pneumococcal or mycoplasma pneumonia are generally acute processes. If more than 10 days, this suggests anaerobic infection, TB, or fungal infections. Persistent hacking, nonproductive cough is suggestive of mycoplasma. True rigors are more suggestive of bacterial etiology. Severe pleuritic chest pain is more suggestive of a bacterial etiology. Night sweats are common in TB or fungal disease. 

Signs and Symptoms: cough, fever, tachycardia, or tachypnia. A fever w/o a rise in pulse rate is seen in legionella infections, mycoplasma or other nonbacterial pneumonias. Mental confusion should raise suspicion of meningeal involvement. Physical exam may show various evidence of consolidation (dullness to percussion, crackles, whispered pectoriloquy, or increased fremitus). 

Radiographic Findings: Mycoplasma pneumonia will look worse on chest X ray than patient actually is, and Pneumocystis carinii will be the exact opposite. Large pleural effusions suggest strep pneumo or TB. 

Laboratory Tests: a significant increase (above 20,000) WBC count is suggestive of pneumococcal infection, whereas only modest elevations suggest a nonbacterial form. Pneumococcal pneumonias typically have elevations of conjugated bilirubin (direct) as do other bacterial pneumonias. 

Dx: if a patient presents with abrupt onset of shaking chills, cough, pleuritic chest pain, fever, rusty or yellow sputum, and SOB with PE revealing tachypnia with evidence of consolidation at one lung base, a presumptive dx of pneumonia should be made, and therapy started. If etiology remains unknown, cefuroxime and erythromycin should be instituted. 

Sputum Exam: evaluation should include a prompt Gram stain. The sample should have few squamous cells and at least 10 to 15 per HPF of PMNs. Alveolar macrophages suggests that the secretion is of the lower respiratory tract. Nasotracheal aspiration can be performed if necessary. 

Blood cultures should be obtained but it is important to note that they will be positive only 20 to 30% of the time. TB, with candida and trichophyton (PPD) should be placed to determine reactivity. 

Etiologies:

1. Viral: In adults, viruses account for less than 10% of pneumonias. CMV is common in immunosuppresed individuals. Hantavirus with the associated hemoconcentration is also now being observed. Influenzal pneumonias occur typically 1 to 2 days after the onset of flu like symptoms. The associated resp epithelial necrosis can lead to a underlying secondary bacterial pneumonia due to Staph or Strep. 

2. Bacterial:

a. Streptococcus pneumoniae: most common cause of pneumonia with 25% of healthy adults colonized. Fever, rigors, chills, cough, respiratory distress, and signs of consolidation are seen. CXR by day 2 or 3 may show signs of bronchopulmonary or lobar consolidation. Evidence of Gram + diplococci may be seen. Penicillin G is treatment of choice, but based on Antibiogram, Vanc may be started. 

b. Staphylococcus aureus: accounts for 2 to 5% of pneumonias (community acquired), 11% of nosocomial, and 26% of secondary pneumonias. Blood cultures are usually positive, and skin lesions may be seen in 20 to 40% of infections. Gram stain shows Gram + cocci and treatment should be Naficillin or Vanc. 

c. Streptococcus pyogenes: rare cause of pneumonia. Similar presentation as Strep but empyema is seen in 20 to 40% of cases. Gram + cocci in chains with Penicillin G being treatment of choice. 

d. Haemophilus influenzae: Gram – coccobacillus in URT. Treatment is ampilcillin/beta lac inhibitor or second or third generation cephalosporin. 

e. Gram negative bacilli: seen in patiens with underlying dz states such as chronic alcoholism, CF, neutropenia, DM, malignancy and d/o or heart, lungs or kidney. 

f. Mycoplasma Pneumonia: Common in young individuals with various extrapulmonary presentations (myalgias, arthralgias, skin disorders, and neurologic abnmalities). Cold agglutinins may be done at bedside and treatment with erythromycin is indicated. 

g. Chlamydia pneumoniae: 5 to 10% of cases of CAP. Infection can be spread via respiratory route. May present as phayngitis, sinusitis, bronchitis or pneumonia. Cannot be cultured unless cell line is used. PCR can be used as well. 

h. Legionella species: Fastidious Gram – bacilli. Common in water type supply equipment. Compromised individuals are very susceptible. Has a 2 to 10 day incubation period with onset of dry cough, respiratory distress, fever, rigors, chills, malaise, weakness, headache, confusion and GI disturbance. Gram stain may show neutrophils with no bugs. CXR may show alveolar shadowing with lobar or patchy distribution. Seroconversion may take 8 weeks, flurescent AB testing can be done, or can be cultured on yeast agar after 10 days incubation. Erythromycin is treatment of choice. 

i. Tuberculosis: 25,000 new cases per year. Commonly seen in AIDS and minorities and poor. Trasmitted by respiratory  route from someone with cavitary pulmonary TB. Fever with nonproductive cough (check the PPD). CXR may show patchy or lobar infiltrates in anterior segments or upper lobe. If early, it is called progressive and symptoms begin with night sweats and fatigue. It is most often a delayed reactivation phenomenon. Extrapulmonary problems develop because of reactivation. Chemotherapy principles are to hit hard and fast with three drugs (rifampin, isoniazid, and pyrazinamide) to prevent resistance. 

TOP
Meningitis (Cecils: 682)

This is the acute inflammation of the leptomeninges caused by an infectious or noninfectious process. Infectious and noninfectious (hemorrhage, cancer and sarcoid). Infectious is divided into three categories. 

1. Acute Bacterial Meningitis

a. Epidemiology: ¾ of cases under age 15. Neisseria meningitis has a sporadic type epidemic pattern with most under age 5. Haemophilus influenzae seen in kids under age 10 with a significant decrease because of conjugate vaccine. Pneumococcal meningitis is seen in all age groups. 

b. Pathogenesis: of Nm occurs when colonized in pharynx. They make an IgA protease and so if immunity is this, the bug can easily escape. It then colonizes tissues, results in a bacteremia, with a predilection for the CSF after crossing BBB. It generally will remain confined and not spread. Focal and global neurologic impairment is often seen. 

c. Presentation: fever, headache, lethargy, confusion, irritability, and stiff neck. About 25% of patients have a fulminant acute onset. More often the symptoms progress over 1 to 7 days. Stiff neck is absent in 1/5 of cases. 

d. Diagnosis: CSF examination shows 1000 to 10,000 neutrophils per microliter with glucose falling below 40 mg/dl and protein elevated to 150 mg/dl. The CSF should be gram stained (look for H flu, Nm, or Legionella). If no bug seen, broad spectrum antibiotics should be instituted. If therapy has been started prior to LP, the CSF may be sterile but PMNs should be high and glucose low. 

e. Treatment and Outcome: depending upon agent. If pneumococcal or meningococcal then penicillin should be started (or vanc if resistant). If Hflu, then cefotaxime or ceftriaxone should be started. Prophylaxis of contact individuals should begin with rifampin. About 30% of individuals with infection will die. Deafness and neurological deficits are seen. Effective vaccines exist for Nm, Sp, and Hflu. 

2. Aseptic Meningitis: Negative Gram stain of CSF with negative cultures. 

a. Epidemiology: most likely viral infections with enteroviruses causing 97% of them. 

b. Pathogenesis: localization to meninges during systemic viremia. 

c. Clinical Presentation: acute onset of headache, fever, and meningismus with CSF pleocytosis. Headache may be worse one of life. 

d. Laboratory: pleocytosis of WBC from 10 to 2000, normal protein to protein at less than 100 mg/dl, Glucose is generally normal or may be slightly depressed. Stool cultures have the highest yield for enterovirus. 

e. Treatment and outcome: generally benign and self-limiting. 

3. Subacute and Chronic Meningitis

TOP
Endocarditis (Cecils: 708-712 )

The varied features of this disease commonly rely on the invading organism. The viridans strep commonly infect abnormal heart valves, destroy them, and produce little s/s of this. Staph aureus can invade normal heart valves and destroy them quickly. It occurs when bacteremia results from some source and may lodge on heart valves that have platelet-fibrin thrombi on them. Valves that are commonly infected are in turbulent areas with L>R. Side most commonly infected is area of lowest pressure (ie atrial side). The valves are typically avascular and the bacteria are protected from the immune system. Some infections can become obstructive or actually invade the heart tissue (IV septum) with resultant necrosis and conduction abnormalities. 

Clinical Features: most common complaints are fever, chills, weakness, SOB, night sweats, LOA, and weight loss. Musculoskeletal problems may develop, and arthralgias and arthritis of lower extremities may be seen. Fever is present in 90% of cases but may be absent in elderly patients or those with underlying dz such as CHF or renal. Heart murmurs are present in 85% of cases. Scarring of the tricuspid valve from injected materials (IV drugs) may result in tricuspid colonization. Pleuritic chest pain may suggest a septic embolus from tricuspid area. Serious systemic emboli can occur and localize to spleen, heart, kidneys, and brain with neuralgic manifestations occurring in 1/3 of patients with IE. Mycotic aneurysms can develop that will later break. 

Physical Findings may include:

	Physical Finding
	Description
	Organism

	Petechia (20 to 40%)
	Red, nonblanching lesions in crops on conjunctivae, buccal mucosa, palate or extremities
	Strep/staph

	Splinter Hemorrhages (15%)
	Linear, red brown streaks in proximal nail bed
	Staph/strep

	Osler’s Nodes (10 to 25%)
	2 to 5mm painful nodules on pads of fingers or toes
	Strep

	Janeway’s Lesions (<10%)
	Macular, red or hemorrhagic painless patches on palms or soles
	Staph

	Roth’s Spots
	Oval, pale retinal lesions surrounded by hemorrhage
	Strep


Laboratory Findings: Typically nonspecific but urinalysis will reveal proteinuria (50 to 60%) and microscopic hematuria (30 to 50%). If G+ cocci are found in febrile patient with microscopic hematuria, a workup for IE is indicated. Three sets of BC should be obtained in first 24 hours. 5 to 10% of patients with IE will have negative BC. Echocardiography is useful for identifying patients. This however should probably be of the transesophageal type. 

DDx: The most common causes of IE for native valve are strep, enterococci, staph, and HACEK group. With IVDU it is most often staph. Initial presentation can be misleading. Young may have stroke, pneumonia, or meningitis and the elderly may have confusion with fatigue or malaise w/o fever. 

Culture Negative Endocarditis: acute rheumatic fever, multiple pulmonary emboli, atrial myxoma, nonbacterial thrombotic endocarditis (NBTE occurring with wasting dz states). In addition, SLE patients can develop Libman-Sacks lesions 

Mangement and outcome: largely dependent upon extent of valvular destruction and choice of antibiotics. The goal of tx is to halt any further progression. Sometime surgery is indicated. 

Antibiotic Tx: 

1. Strep viridans group = penicillin G IV at 12 million units per day for 4 weeks. 

2. Enterococcal = penicillin G at 20 million units per day with Gentamicin at 3 mg/kg/day. 

3. S aureus = naficillin at 12 gm.day. if MRSA then use Vanc. Aminoglycoside if fulminant presentation. 

4. Pseudomonas (IVDU) = tobramycin 8mg/kg/day and Mezlocillin. If left sided, surgery. 

Refractory to Ab treatment generally is an indication for surgery. Recurrent fevers after surgery are common and may persist for 2 weeks in about 10% of patients. 

TOP
Urinary Tract Infection (Cecils: 734 )

Bacterial infection of the bladder (cystitis) and of the kidneys (pyelonephritis) is common in females. Factors that increase this are instrumentation, pregnancy, and diabetes. Most UTIs are of the ascending type. E. coli is the most common cause. Suprapubic pain, discomfort, or burning during urination and increased frequency are common s/s. Back or flank pain is more indicative of pyelonephritis. Elderly patients may present only with fever, altered mental status, and or hypotension. 

Laboratory Dx: Midstream urine analysis shows WBCs and protein. WBC in urine is pyuria. More than 5 to 10 WBC per HPF on sediment exam is considered abnormal. The presence of WBC casts is indicative of pyelonephritis. Bacteria exceeding 105 CFU/ml indicates UTI. 

Treatment and Outcome: The urethral syndrome is a no growth report. It can occur when as few as 100 bacteria/ml produce symptoms. Some bacteria such as chlamydia, ureaplasma, and gonorrhea will not grow on standard media. Typically Bactrim or a quinolone are used as treatment. If associated with fever, it typically means that more than the bladder is involved. If patient does not respond to treatment or becomes septic, an intranephric or perinephric abscess or stone obstruction may be present. Some women report UTIs following sexual activity, and single dose cephalexin or single dose Bactrim can be used following intercourse. The occurrence of pyruria is the absence of bacterial growth on culture (<100 bugs/ml) is termed sterile pyruria and is seen in chlamydia or gonoccal infection. It is also seen in TB of the urinary tract but nocturia and polyuria are also seen. 

TOP
IM Readings – Lung Cancer, Thromboemoblic Disorders, DIPD

Lung Cancer (Cecils: 155-158)

1. Lung cancer is the leading cause of cancer deaths among men and women. Carcinoma of the lung is rarely seen before the age of 35 and cig smoking is most important cause with correlations with 90% of cases. 

2. Lung Tumor Biology/Pathophysiology: The benign tumor types are usually the bronchial adenoma which is a central tumor and causes obstruction, and the peripheral pulmonary hamartoma which has a popcorn appearance on chest X ray. Malignant neoplasms are of 5 types:

a. Squamous cell carcinoma: keratin production/central lesion with hilar involvement

b. Adneocarcinoma: gland formation/peripheral lesion

c. Bronchoalveolar carcinoma: peripheral lesion and multifocal

d. Large Cell Carcinoma: poorly diffed adenocarcinoma/peripheral

e. Small Cell Carcinoma: central lesion, hilar mass is common. 

Clinically, malignant neoplasms are referred to as small cell and non-small cell carcinoma. The small cell neoplasms have usually metastasized outside of the lung at presentation whereas the non small cells usually have not. 

3. Clinical Presentatons: Weight loss with cough (75%), hemoptysis (50%), dyspnea (60%) and chest pain (40%). An increase in sputum production occurs with bronchoalveolar. Pancoasts tumors can affect the brachial plexus and lead to horner’s. Bronchus obstruction can lead to wheezing and if the recurrent laryngeal is affected it can lead to hoarseness. In 10 to 50% of patients, bronchogenic carcinoma will produce some type of parneoplastic syndrome. 

4. Diagnosis and Evaluation: History and PE are valuable but maybe not quite as much as a previous and current CXR. Cytologic examination of the sputum can be done and has a low false positive rate, but does have a high false negative rate. If a mass is present but cytology is negative, then you should proceed to bronchoscopy or CT guided biopsy. Once a dx is established, the only hope for cure is surgical and the patient must undergo a relatively rigorous evaluation before a surgeon will touch them (are they are surgical candidate). Patients who are hypercapnic are generally not considered and if their FEV1 is less than 2.0L, it makes surgical eval more strenuous. If operable condiate, any lesion within 2cm of the carina is not operable. 

5. Solitary Pulmonary Nodules: This is a rounded lesion with well-demarcated margins up to 3 cm in diameter. If greater than 3 cm in size, it is generally malignant. 

6. Treatment and Prognosis: surgery is the treatment for non small cell carcinoma who meet both physiologic and anatomic requirements and have no evidence of extrathoracic spread. If the patient has small cell carcinoma or an inoperable non small cell then radiation and chemo are the only treatment modalities. The 5 year survival rate for patients with bronchogenic carcinoma is 8 to 12%. Routine screening with sputum cytology and CXR does not improve survival. 

Thromboembolic Disorders (see other sheets)

Diffuse Infiltrative Lung Disease (Cecils: 140-145)

1. Pathophysiology: a direct toxicity (gas, radiation), Inflammatory response, or an immunologic injury occurs first. This results in an alveolitis or vasculitis with eventual replacement of the infiltrate or lung. This results in dyspnea and abnormal gas exchange. This will then either resolve or the lung undergoes fibrosis. As fibrosis replaces the lung a decline in all lung volumes, gas exchange, and lung compliance occurs. This results in a V/Q mismatch and a resultant hypoxia. Dx is typically made with lung biopsy.  

2. Clinical Manifestations: Most patients present with insidious onset dyspnea, dry cough, and exercise limitation. History of exposure should be sought. Examination reveals mid to late inspiratory crackles with tachypnea. Cor pulmonale, pulmonary hypertension, and cyanosis are usually late manifestations. 

3. Diseases with Known Etiologies

a. Pneumoconioses: these are produced by the inhalation of inorganic dusts. They can be fibrous, nonfibrous, or metals. Fibrous (asbestos, talc, fiberglass), Nonfibrous (silica or coal), Metals (iron, aluminum, or beryllium). Asbestos is generally the most important and it is dose dependent and will increase risk of bronchogenic carcinoma by 5 fold. However, if the patient smokes a 60 to 90 fold increase in bronchogenic carcinoma is seen. Pleural diseases such as malignant mesothelioma typically lag behind in cancer formation by 20 years. Coal dust is usually deposited around the first and second order respiratory bronchioles. On CXR a diffuse reticulonodular pattern is seen. Silicosis is more severe and will develop after about 20 years. CXR may show small diffuse nodules with hilar involvement to conglomerations of masses occupying most of a lobe with eggshell calcifications of the hilar nodes. No specific treatments currently exists except removal from environment and evaluating for mycobacterial exposure. 

b. Hypersensitivity pneumonitis or extrinsic alveolitis develops in individuals who have developed sensitivity to some type of dust. After exposure in the sensitized individual, cough,, dyspnea, fever, and malaise occur but usually wheezing does not. Crackles are often heard, and CXR shows a nodular or reticulonodular infiltrate. A vast array of things can cause this with the prototype being Farmers lung (thermophilic actinomycetes). 

c. Other causes: radiation exposure (5000 rads) over a 4 to 6 week period can cause a pneumonitis. Also, various drugs (bleomycin, propoxyphene, nitrofurantoin, and sulfonamides) and some gasses (chlorine, ammonia, phosgene, ozone, hydrogen sulfide) can also cause pneumonitis. 

4. Diffuse lung disease of Unknown etiology

a. Collagen Vascular Diseases: various immunologic conditions such as rheumatoid, SLE, Sjogren’s have been described as well as Scleroderma. 

b. Pulmonary Vasculitis: The classic is Wegener’s granulomatosis. This is a necrotizing vasculitis that involves the lung, upper airways and kidney. 90% of these patients have a positive serum cANCA. This respondes well to cyclophosphamide with prednisone. 

c. Pulmonary Infiltrates with Eosinophilia: This is essentially pulmonary infiltrates with diffuse eosinophilia. Loffler’s Syndrome is a benign condition with fleeting infiltrates and eosinophilia. If related to asthma, it is most commonly ABPA. Parasites in the US are Strongyloides, Ascaris, Toxocara, and Ancyclostoma. 

d. Sarcoidosis: systemic disease consisting of noncaseating granulomas found throughout the body. Age is 20s to 30s and more common in AA. It is believed that T cell activation is an integral factor. Most dysfunction results from the presence of the granulomas. Histologic confirmation is via biopsy during bronchoscopy. Hypercalcemia and hyperuricemia are seen. The PFT usually shows a restrictive pattern. Corticosteroids are the mainstay of treatment. The disorder is usually self limited. 

e. Pulmonary Hemorrhagic Disorder: Goodpastures syndrome is hemoptysis, anemia, and diffuse pulmonary infiltrates along with development of glomerulonephritis. Mostly a dz of young white men. Typically have an anti-glomerular basement membrane antibody to lung and kidney. Hemoptysis can be life threatening. Plasmapheresis, immunosupp drugs and steroids are mainstay of treatment. 

f. Miscellaneous: Pulmonary histiocytosis X or eosinophilic granuloma of the lung is a benign disease with dyspnea and diffuse nodular infiltrates that spares the lung bases. Presents in 20s to 30s. Pulmonary alveolar proteinosis is a rare idiopathic disease in which the alveoli become filled with a proteinaceous material. Treatment is total lung lavage. At risk for nocardia, aspergillus, and cryptococcus. 

g. Idiopathic Pulmonary Fibrosis: people don’t fit another category and can be sever with death occurring in 6 months. 

h. Bronchiolitis Obliterans with Organizing Pneumonia: this is the proliferation of fibrous and inflammatory materials in the distal bronchioles and alveoli. Most patients respond well to steroids

5. Treatments: A clearcut diagnosis has to be made. Corticosteroids are usually the treatment and are usually of high dose (60mg to 100mg). Immunosuppressive agents can be used for things like Wegener’s and Goodpastures. If the disease is at end stage, single lung transplant may be effective. 

TOP
