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Advanced Clinical Skills Lecture—
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Lab Work

CBC—complete blood count


--specimen collecting and processing

--very frequently ordered

--does general things


1 info about diagnosis


2 info on response to tx


3 info on prognosis of pt


4 info on recovery of pt

--diagnosis—


--dyspnea(diff diagnosis(CHF / pneumonia


--CBC shows increased white count(points to bacterial infx(pneumonia

--tx response—


--pneumonia pt that was treated(white count decreasing

--prognosis—


--ca pt with pneumonia and shot immune system(very low white blood cells(bone marrow not responding

--recovery—


--see that the CBC improves

--the actual blood count is done by a machine

--on peripheral stain the morphology is done by hand

--specimen collection and processing—


--EDTA—standard anticoagulant—works as a chelator—binds/grabs to Ca++(cant clot (trisodium citrate also used in this way)


--heparin—inhibits the formation of thrombin

Care of CBC tube—


--for a smear—sit <2-3h


--for a count—sit <6-8h

CBC—


--need to have a specific reason for ordering it such as:  suspecting a specific hematologic disease


--not useful as a screening test (in general)—it can impede the evaluation


--eg—18 yo healthy male with 102 fever, chills, productive cough, rales.  Don’t do a CBC—its already the hallmark picture of pneumonia.  CBC may confuse the diagnosis and put pt thru more tests

Individual Tests of the CBC:

1.  total red blood count (RBC x 106)


--the total # of RBC’s in a mm3   (cubic mm)


--used to calculate several things such as the hematocrit


--m—4.7-6.1


--f—4.2-5.4

eg—microcytic anemia (secondary to iron deficiency) and RBC count low(iron deficiency

eg—microcytic anemia and RBC count is nl or high(polycythemia

High RBC (Polycythemia)


--secondary to:



-altitude (EPO from kidneys)



-heavy smoking



-pathological condition (renal cell carcinoma(inappropriate secretion of EPO)

P. Vera


--primary cause of polycythemia


--malignant disorder of bone marrow stem cells which mainly effect the red cells


--present with fatigue and weight loss


--usually detected with CBC

Low RBC


--anemias


--Hodgkin’s (malignant—arises from lymph tissue)—young adults—present with painless enlarged node (otherwise asymptomatic)


--leukemia—malignancy of WBC line (myeloid / lymphoid)—can effect red too


--hemorrhage

2.  Hemoglobin (g/dL) (Hgb)


--m—14-18


--f—12-16


--transport O2 and CO2


--compose over 90% of RBC


--low Hgb concentration is called anemia


--high Hgb concentration is called polycythemia


--adult female Hgb—1-2 g/dL lower than males 


--African American also slightly lower than Caucasian

--decreased levels found in:


--anemias 



-said to be anemic if <12?—no test is 100%--look at the individual pt—baselines, etc


--cirrhosis of liver


--severe hemorrhage


--hemolytic rxns



-transfusions of incompatible blood



-Hodgkin’s



-leukemia, etc

--increased levels found in:


--hemoconcentration of blood—protracted v/d—decrease plasma volume but doesn’t effect Hgb (relative change)


--COPD / CHF—body trying to increase O2 carrying capacity

3.  Hematocrit (Hct %)


--the ratio of the volume of the RBC’s to the volume of whole blood


--m—42-52


--f—37-47


--eg—39% Hct then 39% of the blood is taken up by RBC’s

--decreased Hct:


--anemia


--massive blood loss—no change in Hct in acute setting b.c % is still the same


--hemolytic rxn



--incompatible blood



--rxn to chemicals / drugs


--cirrhosis

4.  Mean Corpuscular Hemoglobin (MCH) (pg)


--measurement of average weight of Hgb in the RBC


--not much clinical value


--can use in conjunction with MCV to support diagnosis (they usually run together)


--m & f—27-31

5.  Mean Corpuscular Hgb Concentration (MCHC) (g/dL)


--measurement of average concentration of Hgb in the red cells


--doesn’t do much—can give instrumentation data


--m & f—33-37

6.  Mean Corpuscular Volume (MCV) (IL)


--very helpful when trying to differentiate b/t types of anemias


--represents the size of the red cell


--m—80-94


--f—81-99

<80 = microcytic anemia

80-100 = normocytic anemia

>100 = macrocytic anemia

Anemia—


--a reduction in the total red cell mass


--red cell mass is difficult to measure so we use two tests



--Hgb concentration and Hct concentration


--common problem


--not a diagnosis, rather a sign of some underlying disease—anemia is always secondary to some other abnormality


--probably anemic if Hgb:



--f--<12



--m-- >14


--this doesn’t always mean you are anemic


--the #’s are averages from population studies done by the WHO


--is no sx and CBC slightly low—probably not anemia—use baselines if you have access to them

--many factors will change Hgb / Hct normally



-age, gender, attitude

eg—A 25 yo Caucasion female comes in b/c she has been tired for the past 2 months.  She also states that she has been having heavier menses for the past 2 months


--fatigue could be anemia


--blood loss could be anemia


--CBC:



-RBC = 5 x 106



-Hgb = 10 g/dL  (nl 12-16)



-Hct = 33% (nl 37-47)
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EKG


--Digitalis effect



--rounded inverted T wave


--Pericarditis—infl of pericardial sac (fluid in it)



--etiologies—viral, bacterial, fungal, trauma



--increased friction constricts the movement of the heart



--presentation—




-chest pain—





-pleuritic





-increase with inspiration





-alleviated when sitting up





-aggravated when laying down



--PE—




-friction rub—creaking leather



--EKG-




-generalized (diffuse) St elevation




-looks like MI everywhere (anterior, septal, lateral)

Microcytic Anemia—(MCV <80)


1.  diagnose anemia with decreased Hgb and Hct 


2.  MCV <80



1.  --thalassemia—genetic in Mediterranean / African American people



--microcytic changes and normal or high RBC count



--in the presence of microcytic anemia with a high RBC(think thalassemia



--next blood test(Hgb electrophoresis—increased Hgb A2 level(most likely thalassemia  



2.  –Iron deficiency anemia




--decreased serum Fe




--decreased ferritin (storage form of Fe)




--increased TIBC (total iron binding capacity—blood cells more anxious to bind it b/c there is less)




--decreased reticulocyte count—immature RBC

Macrocytic Anemia—(MCV >100)


--B12 deficiency


--Folate deficiency


--Thyroid dz (hyper / hypo)


--liver dz

MACROCYTIC ANEMIA (all are supplement to PE findings)






|






|





B12 and Folate level






|



__________________|__________________



|





|



|                                                                       |


  One or the other 



     Both nl



is low





|



|





|





megaloblastic anemia


   ____
______|________        


        profile



   |                                    |






consider TSH

consider liver profile

Normocytic Anemia—MCV 80-100


--causes



-nl pregnancy, overhydration, renal dz, blood loss, liver dz, systemic infx, endocrine dz


*always use PE / history to pick the test and to confirm diagnosis

e.g. male


4.3 RBC


12.2 Hgb


40.3 Hct


101 MCV

e.g. male


4.0 RBC


10.6 Hgb


33.5 Hct


76 Mcv

e.g. male


4.2


17.3


50.2


108    = macrocytic changes (macrocytosis)—not anemic(think liver / thyroid dz

WBC COUNT (WBC x 103)


--nl (m and f)= 4.8 – 10.8


--# of WBC’s in a cubic mm


--WBC—life span of 6h


--WBC’s destroy bacteria



-kill it—phagocytosis



-destroy ability to reproduce



-destroy ability to secrete toxins

Stem cell—can develop into anything

Blast phase—(erythroblast, myoblast, etc)

ETC

--reticulocyte—immature RBC

--band cell—immature neutrophil

--seg—mature neutrophil

WBC COUNT—differential


--neutrophil—42-75%


--bands—0-5%


--eosinophils—20-51%


--basophils—2-10%


--lymphocytes—0-10%


--monocytes—0-1%

*these ranges are from the hematology sheet!

--should = 100.

Normal Ranges—these ranges are from Mr. Childers


--neutrophils—50-60%


--bands—1-3%


--eosinophils—1-4%


--basophils—0-1%


--lymphocytes—20-40%


--monocytes—2-6%

Neutrophilia—


**acute bacterial infx


--infl


--acute hemorrhage


--tissue necrosis


--interfering factors

Neutropenia—


--acute overwhelming bacterial infx


--viral infx


--certain drugs

Bands—


Increased band % (shift to the left)



--generally present if >10-12% bands OR when total PMN count is >80



--acute bacterial infx, hemorrhage, etc


decreased band % (shift to the right)



--few bands with increased segs




-liver dz




-B12 / folate deficiency anemia

Eosinophilia—NAACP


--N-eoplasm (Ca)


--A-llergy (asthma)


--A-ddison’s


--C-ollagen vascular dz (rheumatoid arthritis)


--P-arasites

--hemogram—top half of the CBC (down to the platelets)—don’t need differential

--CBC with diff—for infx / specific dz

Basophilia—


--CML—chronic myelogenous leukemia

Lymphocytosis—


--any viral infx (mono, hep, AIDS)


--atypical lymphs



--infectious mono



--infectious hepatitis

Monocytosis—


--TB

2/7/00

URINALYSIS

--properties of urine—


--95% H2O


--5% solids


--urinate 1-1.5L/d

--reasons to order urinalysis—


--UTI


--physicals (screen for protein)

--Clean-catch urine specimin—


--dip stick in and start keeping time


--match each color on dipstick to respective color on bottle—determines glucose, bili, ketones, specific gravity, blood, pH, protein, urobilinogen, leukocytes

--website—http://medstat.med.utah.edu/webpath/labs/urinlab/urinlab.html 

Handling the specimin—


--should be analyzed immediately


--if not, refrigerate and wait no longer than 2h


--if too long and warm(bacteria multiple; hemolysis of specimens

Turbidity / Appearance


--normally clear


--hazy cloudy / opaque—e.g. urate crystals in gout; RBC’s; WBC’s

Colors—


--normal—yellow and clear


--dilute urine—light


--concentrated specimens—darker



*most often, color changes are due to food / drugs


--orange—pyridium (pain med)


--red-red/brown—blackberies, beets, Hgb


--brown/black—flagil (antibiotic for bacterial vaginosis); aldomet—BP met


--blue/green—alavil (antidepressent); maxzide, dyazade (BP meds)

Specific gravity—


--a measure of dissolved solutes in a given volume of urine

--nl b/t 1.001 (dilute) – 1.030 (concentrated)


--get a non-specific idea of hydration status



--more concentrated(dehydrated

Bilirubin—


--must look at urine fast—bili is rapidly decomposed in light/heat


--liver dz


--obstruction of biliary tract

Blood—


--urine dipstick detects: Hgb, myoglobin, intact RBC’s


--menstruation


--nephrolithiasis


--glomerulonephritis


--severe UTI—bleeding of the bladder wall

Glucose—


--DM


--don’t dx DM with urine—renal threshold for glucose is around 180

Ketones—


--DKA


--poorly controlled diabetic


--can also see in people who haven’t eaten (e.g. flu)


--sometimes nl in pregnant

Leukocyte Esterase—


--should be none in the urine


--chemical rxn


--proportional to WBC’s in the urine


--if +(think UTI, etc

Nitrite—


--most sensitive dipstick for UTI


--dietary nitrates(converted to nitrites by certain bacteria, therefore increased bacteria means increased nitrites


--works good with E. coli; doesn’t work with staph b/c staph doesn’t convert nitrates(nitrites

pH—7.35-7.45????????????

Protein—minimal amounts are nl, but machine is sometimes oversensitive and picks it up as abnormal

-large amounts—



-fever



-exercise



-DM nephropathy**



-HTN



-heart failure

Urobilinogen—


--if increased—there is an increase in RBC breakdown / inability of liver to handle bilirubin


--liver dz (etoh, hep)


--hemolytic anemia

MICROSCOPIC EXAM OF URINALYSIS


--urine is centrifuged down


--HPF—high power field


--Urine RBC’s—can be found in healthy (nl = 0-2 HPF)




--menstrual cycle




--vaginal bleeding


 
--Over 2—




--kidney trauma




--nephrolithiasis




--cystitis




--prostatitis




--genitourinary tract malignancies




--SLE




--pyelonephritis


--RBC Casts—



--a clump of RBC’s



--should have none



--always pathologic



--acute infl or vascular disorders of glomerulus



--etiologies




-acute glomerulonephritis


--WBC’s—



--nl = 0-5 HPF



--can come from anywhere in the GU tract



--exercise



--fever



--TB



--if increase WBC(do urine culture—agar plate



--can be from contamination


--WBC Casts—



--should have none



--indicative of:




-pyelonephritis—with back pain, chills, etc




-glomerulonphritis


--Squamous Epithelial Cells—



--normal



--can indicate a poor specimen



--not found in bladder, only urethra/vagina(if increase, sample is not testing the bladder


--Hyalin Casts—



--should be none



--indicate—nephritis, malignant HTN, CHF



--temporary in fever, exercise, emotional stress
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Shoulder Pain—

Five General Causes of Shoulder Pain:


--trauma


--infx


--acromioclavicular joint


--rotator cuff


--referred

I.  Trauma—


A.  fractures



1.  proximal humerus—most frequent (50%) of all humerus breaks




-presenting sx—

-pain, swelling, tender—within 15m of injury

-crepitation—feel grinding on movement




-Dx—X-Ray




-need to differentiate whether it is displaced or non-displaced (tx is different with each)



2.  clavicle—1 out of 20 fractures—most common in childhood




-mechanism—fall directly onto shoulder




-presenting sx—shoulder pain; local around AC joint




-Dx—X-ray




-need to differentiate between proximal, middle, or distal 3rd of the clavicle(tx is different



3.  scapular—rare(refer to orthopedist


B.  dislocations



1.  anterior dislocation—80% of all (Lethal Weapon)




--PE—

-arm will be slightly abducted and fixed in slight external rotation





- +sulcus sign—indentation at top of shoulder



2.  posterior dislocation—rare—hard to tell(get X-ray



**refer dislocations!

**Recommended X-ray views of the shoulder




--AP, lateral, wide view

II.  Infection


--uncommon cause(more common in immunocompromised (chemo, HIV, DM)


--infx = osteomyelitis—essentially an infx of bone—hard to tx


A.  Secondary to



1.  hematogenous spread—e.g. IV drug user



2.  some are localized trauma—e.g. penetrating trauma(bacteria in shoulder



3.  presentation—




--acute onset of pain




--tenderness




--fever




--soft tissue swelling




--lab abnormalities CBC / SED rate



Dx—needle in joint(aspirate(check for bacteremia




--x-ray bone scan—shows areas of increased bone turnover (infx, fracture, etc)




--admit—IV antibiotics for 7-10d (oral doesn’t penetrate bone as well)(then oral for weeks

III.  Acromioclavicular Joint


--well-localized pain


--clear history of injury


1.  sprain(very little deformity


2.  tear(noticeable bump at AC joint (distal end of clavicle)


3.  Dx(x-ray of AC joint



--weights on both arms(compare space in AC joint on both sides



--AC tears are graded from 1-5 depending on the distance between the acromion and clavicle



--I-II—rest, ice, NSAIDS, immobilization



--III-V—refer to ortho

IV.  Rotator Cuff


--presses humerus head into glenoid cavity



--formed by (anterior to posterior)(tendons of subscapularis, supraspinatus, infraspinatus, and teres minor m’s



--subscapularis—internal rotation of humerus



--supraspinatus—abduction



--infraspinatus and teres minor—external rotation


1.  impingement—pathological change that occurs to the RC due to repetetive compression (over head mvts)



a.  stage 1—subacromial bursitis




--clinical features





-characterized by localized edema anf infl of subacromial bursa





-early infl of RC coexists





-usually <25yo**





-dull aching sensation after activity deep inside shoulder





-better with rest





-is reversible





-if not recognized can go on to stage 2




--PE—

-no muscle atrophy / asymmetry 

-usually no localized tenderness

-painful b/t 60-110 degrees of abduction

-muscle strength is preserved

-positive impingement tests

-treatment




--Neers Impingement Sign—helps confirm the stage(use Hx too





-abduct pts arm 60-110 degrees(+Neers (pain) indicates impingement




--Hawkin’s impingement sign—abduct arm, and have them externally rotate—pain = impingement



b.  stage 2—rotator cuff tendonitis—PE




--atrophy of musculature may be present (not always)




--localized tenderness to palpation of lateral humerus




--may have crepitus on exam




--ROM may be decreased




--mild to moderate muscular weakness on exam (NOT in subacromial bursitis)




--+ impingement signs




--Tx—NSAIDS, ice, rest—if no better 5-7d(PT—earlier than stage 1




--MORE LOCALIZED THAN SUBACROMIAL BURSITIS



c.  stage 3—rotator cuff tear—clinical features




--can occur from acute trauma (fall on outstretched arm), but most commonly from chronic, progressive deterioration / chronic impingement




--usually >40yo




--many recall episodes of non-significant trauma




--Hx of gradual and progressive pain




--worse at night




--can be diffuse or localized




--report episodes of bursitis / tendonitis in the past




-- >age = >risk of RC tear




--PE—





--**weakness on exam**





--pain with movement





--crepitus on movement





(hard to diff b/t pain / weakness)





--atrophy may be present





--muscle strength is compromised esp. abduction and external rotation





--crepitus and pain are present




--Tx—





--refer to ortho





--surgery depends on age, etc





--PT possible


2.  calcific tendonitis—



--cause—Ca++ depsits (most commonly in supraspinatus m. tendon)



--30-50yo



--onset—acute—may last weeks and get worse (RC—chronic, slow onset)



--EXTREME PAIN—may need narcotics



--PE—they hold their arm and don’t want to move it




--finger point tenderness over greater tuberosity**




--active and passive ROM may be decreased




--possible crepitus



--DX—calcific deposit noted on x-ray



--Tx—local steroids, analgesics, xrcise, sling(see ortho in 1 week


3.  adhesive capsulitis—clinical features



--usually >40



--more common in women**



--exact etiology unclear



--generally follows chronic infl or injury which causes scarring and fibrosis of the rotator cuff



--pain is diffuse and aching and may radiate down the arm



--develops insidiously over months (chronic onset)



--pain is worse at night



--PE—




--“painful, stiffened shoulder” is hallmark




--active and passive ROM is decreased




--pain not reproducible by palpation




--atrophy may be present




--difficult to do impingement testing secondary to decreased ROM



--Dx—X-rays should be done to R/O a posterior dislocation (can present similar) 

--Tx(refer to ortho



**order X-ray on all shoulder problems
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V.  Referred Pain


A.  Reflex Sympathetic Dystrophy


--Clinical Features



1. pain, swelling of the hand and fingers associated with a painful shoulder



2.  onset may be acute or over 3-6mo



3.  swelling (non-pitting) below the wrist



4.  vasomotor instability—color changes from vasodilation / vasoconstriction



5.  precipitating event—trauma, surgery, etc



6.  etiology uncertain—thought to be symp NS abnormality


--PE



1.  Hallmark—pain in mobility(decreased mobility that is disproportionate of what you would expect to the injury



2.  extremity is initially warm, edematous, very painful to any touch



3.  differences in temps when comparing sides

4.  any ROM is very painful

5.  3-6mo later skin changes


-thin, shiny, and cool



6.  severe constant burning and or deep aching pain



7.  all tactile skin stim is painful—breeze/shirt



8.  skin shiny and taught



9.  chronic(diminished hair growth in extremity; brittle thin nails


B.  Myocardial Ischemia


--Clinical Features



1.  can present with referred pain to the shoulder



2.  associated chest/neck pain?—classically 3-5min



3.  aggravated by exertion and eating



4.  alleviated by rest and nitro



5.  associations:




-chest pain?—exertional; Hx/risk factors for CAD?




-nausea




-emesis




-diaphoresis


C.  Gall Bladder Dz


--Clinical Features



1.  pain at right scapular tip



2.  biliary colic



3.  right upper abdominal pain and tenderness



4.  N/V



5.  pain occurs within 30-60min of meal



6.  +Murphay’s Sign on PE?




-press under R costal margin and take deep breath(pain

VI.  Shoulder Pain—PE


A.  inspection—shoulders must be exposed



1.  asymmetry



2.  wasting



3.  swelling



4.  discoloration



5.  inspect joint above and below shoulder (neck and wrist)


B.  palpation



1.  for tenderness, temp, crepitus, etc



2.  neurovascular exam




-palpate radial and ulnar pulses




-assess cap refill (2s)




-assess for warmth




-assess DTR’s (bi, tri, brachio)—absent could be from C-spine Dz


C.  evaluate ROM and strength



1.  passive—self



2.  active—PA move




--supraspinatus—active and passive




--infraspinatus/teres minor—active and passive




--subscapularis—active and passive




--biceps—active and passive




--triceps—active and passive

LFT’s


Several Uses—


1.  fairly sensitive noninvasive way to screen for liver dz


2.  once liver dz recognized(can differentiate b/t the specific liver dz


3.  determine the severity of liver dz (higher enzyme=worse)


4.  follow the course of the dz


Limitations


1.  lack sensitivity—may have cirrhosis in parts of the liver but it can still work fine (reserve)


2.  not specific for particular liver dz

HgB(heme(Fe


  | 

              |

     free bilirubin (unconjugated—water insoluble—non excretable)(travels on albumin(to the liver(metabolised with glucuronic acid(direct (conjugated—water soluble—excretable)(bile(s.i.


--if direct or indirect bili increases(increase in total bili

Individual Tests—


1.  bilirubin—0.3-1.0 mg/dL


--bili is a bkdn product of HgB



--prehapatic—hemolysis (increase RBC bkdn(increase bili)



--hepatic—hepatitis / cirrhosis (effects liver cells so that they cant convert indirect(direct—liver cant keep up)



--posthepatic—obstruction—stone in common bile duct


    A.  Indirect / unconjucated bilirubin



--hemolytic jaundice




-transfusion rxn




-sickle cell




-Gilbert’s Dz—problem with uptake—glucuronidation




-jaundice of a newborn—glucuronic acid not working yet


    B.  direct / conjugated bilirubin



--biliary obstruction




-gallstone




-stricture (CA, etc)


2.  Amino Transferases



--AST (SGOT)



--ALT (SGPT)


--AST—enzyme present in liver, heart, bones, placenta—released upon injury to cells



--NOT specific to liver, but liver has it in large quantities(may mean liver damage 



--rise and peak in about 12h



--stays up high for 5d



--NORMAL—5-40 U/L



--increase can be from:




-MI—4-10x of nl




-liver Dz





-acute and chronic hepatitis/active cirrhosis—10-100x nl





-infxs mono





-liver CA

--ALT—more specific to the liver—is other places too (heart, muscle, kidney), but more reliable 


--elevation up to 8x are nonspecific


--see real high in hepatitis


--NORMAL—7-56 U/L


--increased levels in:

-hepatocellular Dz

-hepatitis

-active cirrhosis

-biliary obstruction

-infxs mono

-MI

GENERAL NUMBERS—


--extensive hepatocellular injury—(acute hep)



-low thousands


--obstructive jaundice (AIDS Hep/cirrhosis)



-seldom >500


--ETOH liver Dz



-usu <300


--AST/ALT ratio—deritis ratio



-2:1—suggests ETOH liver Dz



-3:1—very highly suggests ETOH liver Dz

Lactic Acid Dehydrogenase (ADH)


--NORMAL—313-618


--widely distributed throughout the body



-kidney, liver, heart, muscle, brain, lungs(therefore not specific


--increase usu indicates cellular death


--increased levels nonspecific


--good MI marker


--poor correlation to liver Dz


--increased in:



-MI, PE, CHF, liver Dz, hypothyroid, skeletal m. Dz, CA, burns

Alk Phos


--NORMAL—adult = 20-70; child = 20-150


--mostly from bone, liver, placenta


--if increase—indicates a Dz of:



-bone—best for this




-Pagets




-hyperparathyroidism



-liver




-biliary obstruction




-mets liver dz




-cirrhosis




-hepatitis

GGT—gamma glutamytransferase


--NL—men = 9-50; women = 8-40


--found in several areas


--very sensitive to ETOH***


--increased levels:



-liver dz—hep, cir, CA, infxs mono, chronic ETOH liver dz



-pancreatic disorders—pancreatitis, pancreatic CA
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LFT’s that test hepatic function (synthesis)—


--albumin and prothrombin time (PT)

ALBUMIN—


--Nl—3.5-5.5 g/dL


--made exclusively by the liver(reflects liver’s ability to synthesize protein


--Hypoalbuminemia



-decreased synthesis




-liver Dz (cirrhosis)




-alcoholism



-increased loss




-nephrotic syndrome (most commonly caused by group A B-hemolytic strep)




-third degree burns



-states of poor nutrition (decreased substrate)

*aside—we give antibiotics mainly to prevent excess antibody formation—if too many ab/ag complexes(complement(injur glomerulus(lose protein

PROTHROMBIN TIME


--also made by the liver and reflects liver’s ability to make proteins


--Nl—11-13s


--this test gives a quicker response to liver Dz because the clotting factors involved here have a shorter ½ life than does albumin (see the problem faster)


--Conditions that cause prolonged PT levels—



-liver Dz (alcoholic hepatitis)



-USE OF COUMADIN (e.g. AF)

GLUCOSE—


4 tests—



-fasting blood sugar



-random blood sugar



-post prandial blood sugar



-hemoglobin A1C

Dx of DM—


1.  Sx and random blood sugar >200




OR


2.  fasting plasma glucose >126 mg/Dl (nothing for at least 8h)




OR


3.  2h plasma glucose > 200 mg/dL (do the test according to WHO standards—OGTT)

**need 2 of these to Dx DM (can be same one on two different days)

FASTING BLOOD GLUCOSE—


--“NL” = 70-110 mg/dL


--routinely part of chem 7 (BMP)


--must be after > 8h fast

HgBA1C


--DCCT (diabetes control and complications trial)—landmark study


--study done about 8 years ago


--compared conventionally treated type 1 DM with a more rigorously treated type 1 DM group


--A1C 9% in conventionally Tx group 


--A1C 7% or less in rigorously Tx group


--the rigorously Tx group had a marked decrease (50-75%) in complications than the other group


--UKPDS (United Kingdom prospective diabetes study)—Type 2 DM


--one group intensively Tx to keep A1C WNL; other group not Tx well


--aggressive group—25-35% decrease in microvascular complications



--illustrated basically the same thing as DCCT but with type 2



--also showed if you decrease A1C by as little as 1%(there is a beneficial effect of decreaseing chances of microvascular complications

HgBA1C—


--minor type of HgB—also called glycohemoglobin


--blood glucose bound to HgB


--as RBC circulates it combines its HgB with glucose(glycohemoglobin(glycosolated HgB—that is the A1C


--it is directly proportional to the amount of sugar that the RBC was exposed to in the past 120d


--average blood glucose for last 2-3mo


--do anytime—don’t have to fast


--Nl—5.5-8.5%


>15% = poor control


11.5 


*if 7-8(recommend further action


--ideally under 7%


--not a Dx, just to follow and monitor

GLUCOSE TOLERANCE TEST—


Come in fasted(take BS(75g glucose drink(30min, 1hr, 2hr (venipuncture)


--the categories when the OGTT is used are the following—



-2h post-load glucose <140 mg/dL



-2h post-load glucose >140 but <200 = Impaired Glucose Tolerance (IGT)—higher risk of getting DM



-2h plasma glucose >200 mg/dL = provisional Dx of DM(must confirm with other tests

*FBS is the recommendation now for Dx of DM

--Normal response—


-2h glucose level >140 and all values b/t 0 and 2h <200

--IGT—


-fasting plasma glucose is <126 and the 2h glucose is b/t 140 and 199 mg/dL

--DM—


-2 tests done on two different days show an increased blood glucose

2 HOUR POST PRANDIAL GLUCOSE—


-140-200 indicates impaired glucose tolerance


->200 is Dx of DM (if confirmed)


*PP = 1.5-2h after meal

CHOLESTEROL—


--soft waxy substance in blood and cells


--needed for cell membranes, hormones, etc


--increased cholesterol = increased risk of MI


--cholesterol cant dissolve in blood so it needs a carrier



-major carrier is LDL



-HDL also carries cholesterol—increased HDL is a negative risk factor for CAD


--lipid panel includes—



-total cholesterol



-HDL



-LDL



-triglycerides

1985—NCEP—national cholesterol education program


--goals—



1.  primary was to make recommendations to the public about dealing with certain levels of cholesterol



2.  educate public on this subject


>20yo—get cholesterol checked

TOTAL CHOLESTEROL—


<200 mg/dL is desirable(wait 5y


200-400 = borderline high(do lipid panel and be heart healthy


>240 = high(get lipid panel

HDL—


-Nl—37-70


- + and –



-decreased levels are atherogenic--<35 mg/dL is low



-increased levels are protective against atherosclerosis (>75)

SCREENING LEVEL GUIDELINES—


1.  total <200 and HDL 35 or higher


2.  total <200 and HDL <35


3.  total 200-239, HDL 35 or >, and fewer than 2 RF’s = 2x greater risk than 1 or 2


4.  total 200-239, HDL <35 and 2 or more RF’s = more risk

TRIGLYCERIDES—


--Nl = <200


--200-400 = borderline


--400-1000 = high


--1000+ = very high


--we’re not sure of the MI risk with triglyverides, but over 1000(increased risk of pancreatitis

TX—


LDL level to use drugs
Goal LDL

No CHD + <2RF
>190
<160

No CHD + >2 RF
>160
<130

CHD
>130
<100

Cardiac RFs

1.  male >45yo; female >55 or premature menopause without ERT

2.  +FH of premature CAD (dad <45; mom <55)

3.  smoking

4.  HTN

5.  low HDL (<35)

6.  DM
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Back Pain

Pneumonic(DISKMASS*C

I.  D

A.  Degeneration  (DJD (degenerative joint disease) / Osteoporosis)
1.  DJD—(should be near the bottom of the D Di)




--affects 80% of adults by age 65




--C/O—





-deep, aching pain





-aggravated by motion and weight bearing





-stiffness aggravated by periods of inactivity





-nocturnal pain after rigorous activity





-limitation of motion




--mechanism of pain—





-herniation of discs may occur and cause nerve root compression





-disk nucleus becomes less elastic and brittle





-intervertebral spaces narrow




--Pt c/o/--





-pain across lower back





-radiates to buttock / posterior thigh





-may radiate to lower leg if compression has occurred





-if no compression(no radiation




--PE—





-flexion and extension are reduced (give degree)





-lateral flexion is painless





-focal areas of tenderness are present




--Xray—





-shows degenerative changes

2.  Osteoporosis


--affects 20 million americans


--RF—caucasian, age, female, smoke, ETOH, inactivity


--secondary to estrogen deficiency


--chart(

--*up to 30% of Caucasian females will have osteoporotic changes at some point


--menopause(decrease estrogen(increase osteoclastic activity and possible decrease osteoblastic activity

--Clinical presentation— asymptomatic until—


-fractures are sustained after minimal trauma (acute onset of back pain—gone after several weeks

--PE—


-tenderness to palpation over affected area


-loss of height (lose 1-2” in 1-2y)


-kyphosis (Dowager’s hump)


-osteopenia—bones BARELY show up on radiograph—in advanced cases

--we screen for osteo now

II.  I—


A.  Infection



-UTI



-PID



-Prostatitis



-Spinal infx (RED FLAG)


1.  UTI—



PRESENTATION

-dysuria




-fever, chills




-back pain



PE—




-fever




-suprapubic / CVA tenderness



LAB—




-UA


2.  PID



PRESENTATION




-yellow vaginal discharge




-abnormal mences




-pelvic pain




-may have dysuria and fq




-may have back pain




-may have fever



PE—




-pelvic tenderness




-vaginal discharge




-+Chandelier sign (+CMT)

3.  Prostatitis



PRESENTATION




-diminished urine flow




-perineal pain




-dysuria




-fever



PE—




-rectal reveals large, tender, boggy prostate




-bladder distention


4.  Spinal infx—red flag—osteomyelitis in vertebrae



--presentation—




-age >50 or <20



--consitutional sx—recurrent fever, chills



--risk factors—




-recent bacterial infx




-IV drug abuse




-immuno-supressed



--pain that worsens when supine



--severe nighttime pain



--Dx—with Hx, PE, etc

III.  S—


--Ankylosing Spondylitis—idiopathic—possibly immune related



--clinical features—




-young adult presenting with—





-mid low back pain and stiffness after rest





-thoracic cage pain (pleuritic)





-uveitis—photophobic presentation—red—uni or bilateral





-“it is”—achilles tendinitis, plantar fascitis



--PE—(* = unique to this)




-diminished spinal mobility




-loss of lordotic curve*




-increased thoracic kyphosis*




-restriction of chest wall expansion*




-development of stooped posture*




-later fixation of spine*




-shuffling gait* (or in parkinsons)



--Xray—




-characteristic changes of SI joints

IV.  K—


--kidney stones / infx



-backgound info—1 in 1000 hospitalizations—peak incidence 18-45—5-10x more males affected



-five types—Ca++ most common



-clinical presentation




-gross hematuria




-acute, excruciating, colicky flank pain (rad to groin on same side)



-work up—




-Hx—past stones, infx, FH




-UA (RBC/white), serum Ca++, phosphate, uric acid




-stone ID—drink gallon H2O / day—strain urine




-KUB, IVP (gold standard)

V.  M—


--multiple myeloma



-malignant Dz of the plasma cells



-presentation—




-over 50yo




-bone pain




-mild anemia




-elevated ESR



-Lab—




-serum protein immunoelectrophoresis—blood test



-Xray—




-may be normal initially




-classically shows lytic lesions



-Dx—bone marrow biopsy

VI—A—


--aneurysm—silent killer—RED FLAG


--cause—atherosclerosis


--abdominal aorta—primary site—just below renals, just above bifurcation


--presentation—



-asymptomatic



-sensation of abdominal fullness



-back pain



-palpable, pulsatile abd mass over abd aorta



-abd bruit


--acute presentation—



-abd pain



-back pain


--maintain high index of suspicion in older males with HTN


--if find pulsatile mass(abd ultrasound



<6cm—follow



>6cm—surgery


--called triple A (abd aortic aneurysm)

VII—S—slipped disk, spondylolisthesis, spinal stenosis


A.  slipped disk



-pathophysiology—incompletely understood—aged disks and longitudinal ligaments weakened(slip disk



-presentation—




-sciatica—classic—sharp burning pain, worsened by cough, valsalva, or sneezing





-rad down posterior or lateral leg to ankle or foot




-numbness / paresthesia (pins and needles)




-calf atrophy




-diminished or absent ankle reflex




-plantar flexion weakness




-L4-L5, L5-S1 disc herniation represents 95% of disc ruptures



-PE—




-localized tenderness




-positive SLR (straight leg raise)




-neuro deficits in L5-S1 roots



-spinal anatomy—



-slipped disk—


B.  spondylolisthesis



-sublexation of vertebra (somewhat out of alignment (posteriorly displaced)



-usually involves L4-L5, L5-S1



-secondary to—




-degenerative changes




-arthritis



-presentation—




-chronic low back pain




-infrequent sciatica 

C.  Spinal stenosis



-secondary to narrowed spinal canal



-presentation—




-back pain worsened by—





-standing





-WALKING




-alleviated by—





-rest




-pain in low back, buttocks, or lower extremities-often BILATERAL




-pseudoclaudication—same presentation as claudication but not due to vascular cause



-PE—




-good spinal ROM




-little focal tenderness




-SLR NL




-minor neuro changes can occur
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THYROID FUNCTION TESTS—

Function of thyroid—regulate and control metabolism


--rubbery upon palpation


--see pictures

--each follicle is a functional unit—size of a pinhead

--each follicle has an epithelial lining on the outside and is filled with colloid on the inside

--the colloid is mainly made of thyroglobulin


--eat(Na+ iodide / K+ iodide(absorb thru stomach(blood(within 1h)(competition between kidney and thyroid(pee 2/3 out(of the 1/3 left, thyroid gets whatever the kidney doesn’t(iodide removed by thyroid gland by an active pump


--once inside thyroid cell—iodide converted to iodine(combine with thyroglobulin and tyrosine (main component of thyroglobulin)(product is thyroid hormone which is stored in the follicle until needed

Thyroid hormones—


--T3—



-most active—2-3x more active than T4



-10x more T4 produced than T3


--T4—



-lasts 3-5x longer than T3

Thyroid Regulation—


Chart(not enough hormone—

TSH—hyperplasia and hypertrophy of thyroid cells, therefore increase breakdown of thyroglobulin(release T3 and T4(blood(immediately bound to albumin, etc(released slowly to cells where it acts


--thyroid hormones effect the mitochondria of cells—



-increase metabolism (increase CHO and fat catabolism; stim protein syntheses



-increase O2 consumption(increase metabolism



-increase body temp



-increase tissue growth and development of skeletal, muscular, nervous, reproduction



-increase blood pressure (up reg of adrenergic receptors on BVs)



-effect iodine uptoake

TOO MUCH HORMONE(CHART(
Hyperthyroidism—


--causes—



-Grave’s—most common cause—don’t know exact cause—autoimmune—women-20-40—



-toxic adenoma—benign nodule, present on thyroid—single nodule



-toxic multinodular goiter—elderly—present with tach, CHF, arrhthymias(PE multinodular goiter



-thyroiditis—multiple causes(viral, bacterial, fungal


--clinical presentation—



-CNS—nervousness, emotional lability, fine hand tremor



-cardiovascular—palpitations, tachy, AF



-GI—hyperdefecation, diarrhea



-muscle—weakness, atrophy, hyperreflexia



-skin—warm, moist, smooth skin, hair loss



-metabolic—heat intolerance, weight loss


--ALSO SEE MIR PICTURES



-AF is a common elderly presentation, also loss of scalp hair in general and increased DTRs

Hypothyroidism—


--causes—



-Hashimoto’s—antibodies against TSH receptors(negative feedback loop destroyed



-Tx of hyperthyroidism--#2 cause—surgery, etc



-multiple other causes


--clinical presentation—



-fatigue



-dry, coarse hair



-cold intolerance



-weakness



-lethargy



-weight gain



-constipation


--ALSO SEE PICTURES IN MIR BOOK



-more common—CTS, edema, ascites, brady

Thyroid Dz—persons at risk


--primary relative with thyroid Dz


--Hx of neck surgery or irradiation


--women >50


--all pts entering geriatric facility—screen


--all pts with new onset of high lipids

Testing—


--hyperthyroidism—TSH


--hypothyroidism—TSH


--screening—TSH

testing patterns—


--euthyroid—nl TSH


--hyperthyroid—



-TSH low



-T4 high



-T3 high


--hypothyroid—



-TSH high



-T4 low



-T3 low

testing—


--nl range of TSH = 0.2-5.4 microunits / mL


--use the following GENERAL guidelines—



-if TSH nl—pt is euthyroid—no further testing



-if TSH = 0.10-0.29(



-measure T4, if not elevated, order free T3



-if TSH = <0.10(



-free T4 and T3



-if TSH = 5.10-7.00




-measure free T4, if pt has hypo sx then evaluate and possibly tx for hypo, if no sx, repeat TSH in 1y
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CHEM 7

--most commonly called BMP (basal metabolic panel)—Medicare calls it this


--accept Medicare(have to accept fee


--information about the body’s fluid balance and renal function; also some acid-base status

Contents—


-K+


-Na+


-Cl-


-CO2


-glu


-BUN


-creatinine
Specimen—


-venipuncture


-amount of blood—6-10cc


-proper tube—red cap


-how often—depends on the pt and the situation


-when is it done

Electrolytes—


-K+--3.5-5.5(mostly intracellular


-Na+--135-145(mostly extracellular


-Cl- --anion


--lytes are charged—conduct electrical currents thru these


--only measures SERUM concentration

POTASSIUM—


-vital to depolarization and repolarization—heart, skel muscle, smooth miscle


-most closely watched lyte


-mainly excreted by kidney—some sweat and stool


-kidneys excrete approx 40meq of K+ / day—useful info in supplementing


-normal—3.5-5.5 mEq/L


-can cause cardiac arrhythmias—lo or hi


-predominantly intracellular


-absorbed thru s.i.(blood


-bananas, meat broths, prunes, milk, tomatoes

Causes of Hyperkalemia—


-RBC hemolysis—comes out from cells


-excessive dietary intake


-IV infusion—e.g. rich in K+


-drugs—dig, diazide, maxzide, spiranolactone


-sudden cell breakdown


-dehydration—less water, same solute—increased conc


-impaired renal function


-hemolyzed lab sample

Causes of Hypokalemia—


-vomiting


-chronic laxative abuse


-chronic diarrhea


-drugs—diuretics

Sx of Hypokalemia—


-muscle cramping—esp legs


-weakness


-confusion


-nausea


-hyporeflexia


-cardiac arrhythmias—PAC, PVC, VFIB, etc

Sx of Hyperkalemia—


-irritability


-nausea


-diarrhea


-abd cramping


-weakness


-severe(VFIB

*hyper and hypokalemia are very similar(do chem 7 to be sure

SODIUM—


-main cation of ECF


-excreted by the kidneys


-plays major role in:



-acid-base equilibrium



-water balance between blood and body tissue cell


-normal—135-145


-abs at s.i.


-excretion depends on intake

CAUSES OF HYPONATREMIA—


-vomiting


-sweating


-diarrhea


-decreased Na+ intake


-NG suctioning


-drugs


-CHF—kidney excrete Na+ ???


-SIADH—syndrome of inappropriate ADH—too much(kidney save water

CAUSES OF HYPERNATREMIA—


-excess loss of water(


-vomiting



-diarrhea



-sweating



-diabetes insipidus (no ADH); mellitus



-diuretics


-infusion of some IV solns


-Cushing’s Dz

CHLORIDE—


-absorbed into bloodstream from diet


-main function is to counterbalance Na+


-excreted in urine accordingly


-changes in levels usually parallel Na+


-normal(101-111

CAUSES OF HYPOCHLOREMIA—


-vomiting


-overhydration


-excess intake of antacids


-gastric suctioning


-long term use of thiazide diuretics


-signs / sx(same as hyponatremia

CAUSES OF HYPERCHLOREMIA—


-drugs


-metabolic acidosis


-respiratory alkalosis


-hyperparathyroidism


-diabetes insipidus


-signs / sx(same as hypernatremia

GLUCOSE—


-insulin and glucagon


-consider timing of draw


-normal = 65-110


-panic values—



<40—possible brain damage



>470—possible coma



-individual variability


-to call it hypoglycemia must consist of(Sx, BS <60, improve with food

HYPERGLYCEMIA—


--causes:



-DM



-stress—MI, etc



-drugs—diuretics


--Sx—



-polyuria



-polyphagia



-polydipsia

PRE-DIABETES DZ STATES—


--Dx—



-the following diagnoses are not true diabetes but increase the risk of it:




-FBS >110 and <126 on two occasions = impaired fasting glucose

DIAGNOSIS OF DM—


-FBS >126 on at least two occasions


-random glucose >200 + Sx of DM

HYPOGLYCEMIA—


-Causes—



-liver dz



-drugs—OHAs—long d of a


-Sx—



-diaphoresis



-palpitations



-shakiness



-HA



-feeling strange



-hunger


**check blood sugar—these are non-specific sx

BUN—


-normal = 9-21


-not as good as creatinine to assess renal function

INCREASED BUN—


-azotemia—



-pre-renal—dehydration



-renal—infection



-post-renal—BPH


-increased protein breakdown—more urea produced by the liver(increase BUN


-diet—high protein(high BUM

DECREASED BUN—


-liver dz—liver doesn’t make urea


-diet—low protein diet

CREATININE—


--amount is directly proportional to muscle mass (waste product)

--normal = 0.5-1.5

--a more specific test of renal function


--released during skeletal muscle metabolism


--increased level(renal dz


--decreased level(not clinically significant
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Cardiac Markers—

AMI—


--800,000 / year; 213,000 will die; 50% then die within first hour of sx—before reaching hospital


--cause of death—cardiac arrhythmia


--most pts wait >2h after sx to seek help


--sizable portion waits >12h


--WHO definition—presence of >2 of 3



-a clinical Hx of ischemic type chest discomfort



-changes on a serially obtained EKG (sens.=46%; spec.=91%)



-a rise and fall in serum cardiac markers


--presentation—



-70-80% of AMI pts present with ischemic type chest discomfort



<25% of these pts are admitted and diagnosed as AMI—misdxs


--cardiac markers are essentially for the large category of people who don’t have classic sx of AMI(ischemic discomfort(no ST elevation(unstable angina / non-Q MI

Cardiac Markers—


--they measure myocyte necrosis(necrosis(unstable cell membrane(enzymes leak out of heart and eventually go to the periphery

Ideal Cardiac Marker—


--be present early


--high conc in the myocardium (specific to it)


--absent from non-myocardial tissue


--relationship b/t severity of injury and levels


--should persist in blood for adequate window


--easy, cheap, rapid

When do we use cardiac markers—


--to confirm MI in the absence of ST elevation


--when the dx is unclear


--to distinguish b/t angina and non-Q wave MI

cardiac markers include(

--CK


--CK isoenzymes


--CK-MB isoforms


--Troponins


--Myoglobin

Gold Standard—


--CK = 38-74 U/L—found in heart, skeletal muscle, brain


--CK isoenzymes



-CK-BB—brain and lung(normally 0%



-CK-MB—earliest evidence of MI—found in heart—normally 0-4%



-CK-MM—majority—skeletal muscle—normally 96-100%


--CK/CPK—same—present at some time in >90% of pts with AMI


--3h post-MI(CK-MB increases



-peaks in 12-24h



-rough correlation b/t severity of MI and elevation of CK-MB

CK-MB isoforms (subforms)—subtypes of CK-MB


--go back down within 24-36h after AMI


--higher sensitivity for MI if:



-CK-MB2 is >1



-CK-MB2 to CK-MB1 ratio is >1.5

TROPONINS—


--Ca++ sensitive molecule—actin and myosin interaction


--found in all muscle tissue (cardiac, skeletal, smooth)


--3 subunits—



-troponin T—may be present several days after MI (up to 10-14d)



-troponin I—most specific test for myocardial damage—possibly only found in heart




-may be present several days after MI (up to 7d)



-troponin C—no good test yet


--CK will increase and decrease within 24h; troponin stays elevated longer

MYOGLOBIN—


--not cardiac specific


--released more rapidly than CK-MB; may be first test to be high after MI


--as early as 2h after MI will be high

DMCS—dx marker cooperative study


-large prospective, multicenter, double-blind study of pts presenting to ED with chest pain


-CK-MB isoforms were BEST at earliest Dx


-Troponin I and T were highly cardiac specific and very helpful for late Dx of MI

*there is no ideal test; we use all of these together to try to Dx AMI

Medicare ICD-9—international classification of dzs


--need specific ICD-9 code in Dx b/f Medicare will pay for the test


--can be in chart—doesn’t have to be on route


--think about reasons for running tests 

