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Gout

-type of inflammatory arthritis

-deposit of uric crystal in joints or inborn error in metabolism of purines

-problem with uric acid secretion

-2.2 million have gout

-M>F

-most common cause of inflammatory process in men >40 y.o.

-increase uric acid level in blood more likely will develop gout

-risk very low if uric acid levels are <7mg/dL 

-risk factors:

 1) age – middle aged men and post menopausal women (estrogen promotes uric acid 

      excretion) 

 2) obesity

 3) alcohol intake

 4) 3X higher in men with HTN (may be due to diuretics) 

 5) family hx

 6) high purine diet

 7) drugs – diuretics, salicylates, cyclosporine 

 8) hyperuricemia – most important risk factor

Primary gout

-secondary to: 

 1) under secretion of uric acid (80-90%)

         or 

 2) increased production of uric acid 

-hereditary undersecretion is most common cause of gout

-pt may have many yrs of asymptomatic uricosemia, but 25% will develop gout

Secondary gout

-acquired conditions:

  1) overproduction of uric acid

      a) leukemia

      b) polycythemia vera

      c) multiple myeloma

      d) psoriasis

      e) hemolytic anemia

 2) undersecretion of uric acid

      a) chronic renal insufficiency

      b) lead poisoning

      c) acidosis

      d) diuretics-most common

      e) salicylates (aspirin)-low doses 

      f) alcohol

      g) cyclosporine

-acute illness and surgery can also cause secondary gout

untreated chronic gout leads to:

 a) destruction of bone/cartilage

 b) gout nephropathy

 c) tophi

hx

-onset 

-progression: toe(heel(knee

-men -- usually only one joint and confined to foot generally great toe

-women – more than one joint and usually in the hands

past hx

-treatment? did it work?

-medications: aspirin, diuretics, alcohol

family hx

-20% risk if family member had gout

-diet: purines (meats, gravys with yeast, peas, beans, spinach, asparagus)

sx

-severe throbbing pain – key symptom

-erythema

-very rapid onset

-tenderness

-pain increases over few hours

-last few days to few weeks

-complete resolution

-may have fever

-starts in the foot and progresses upward

-crystals are soluble at body temp and thus crystals will precipitate at toe where cooler

pe

-wgt

-vitals

-evaluate joint for ROM, redness, warmth, effusion, tenderness

-check for deformity

-presence of crystals

-ulcerations

diagnosis

-check serum uric acid level (20-30% will have nl uric acid levels)

-snynovial fluid analysis or joint aspiration will confirm diagnosis – most sensitive test

-xray if recurrent gout

-no other test generally needed but can do:

   -CBC – to rule out infx

   -sed rate – to rule out inflammatory response

   -BUN/Cr – rule out renal insufficiency

   -24 urine Cr  -- rule out renal dz

   -gram stain – rule out sepsis

tx for acute gout

 1) NSAIDS – initial drug of choice

  a) indomethacin -- 50mg tid; drop dosage after the 3rd day

  b) naproxen – 750mg PO

      -relief can be achieved within 2-4 hrs

      -use lower doses in elderly

      -avoid NSAIDS in PUD, cirrhosis, GI bleed an anticoagulant therapy

2) colchicine – old gold standard

 -most effective if given in 1st 12-24 hrs of an acute attack

 -brings relief in 6-12 hrs

 -no analgesic properties

 -weak anti-inflammatory

 -3 criterior for stopping 

   1) obtained relief

   2) reach maximum dose of 8mg total

   3) side effects are too severe

3) corticosteroids

 -30 to 50mg/day PO tapered over a week

 -prednisone inj at joint if GI side effects too severe (do joint aspiration 1st to make sure  

  100% is gout and not an infx, etc.)

tx for chronic/recurrent gout – requires lifelong tx

1) indomethacin

2) colchicines-stop after reach 8mg

3) probenecid  (uric acid lowering drugs) 

   -cant give for acute attacks(will make worse

   -give 2-3 weeks after attack

   -use lowest dose possible 

   -block uric acid reabsorption in PCT

   -cant use if have chronic renal insufficiency 

   -not use much anymore

4) allopurinol

    -decrease production of uric acid

    -may cause rash, but don’t stop unless allergic rxn

    -may cause fever, hepatitis, vasculitis, renal insufficiency

if asymptomatic hyperuricemia (>10mg/dL)

-no tx

-find secondary cause

-follow closely(may eventually develop gout

advice

-weight loss

-purine restriction

-decrease alcohol intake

-fasting and low calorie diet will develop gout

-drink lots of fluids with medications

if unresponsive to tx

-refer

follow up

-bring back in 2 days after acute attack

-come back in month for tx options and make sure everything is ok

-need annual checkups thereafter

1/31/00

Hypothyroidism
-decreases body metabolism

-decreased thyroid hormone (T3 and T4)

-increased TSH

-insidious onset unless secondary to RAIU Rx

-hypothyroidism due to :

 1) iodine deficiency (endemic cause)

 2) iatrogenic (RAIU, surgery, etc) 

 3) Hashimoto’s thyroiditis (most common cause)

 4) drug induced hypothyroidism

 5) congenital  

 6) secondary hypothroidism due to pituitary dysfunction

Sx

-fatigue

-lethargy

-amenorrhea or oligomenorrhea

-constipation

-dry thick skin 

-bradycardia

Rx

1) levothyroxine/T4(Synthroid) – drug of choice

-initial dose 75ug then increase if needed

-synthroid takes one week to level out in the body  

-effects take 2 wks to work

-diabetes and heart dz must be controlled before starting synthroid therapy

-risk of MI in heart dz pt with synthroid therapy

-myxedema coma and congenital hypothyroidism requires aggressive Rx

-must be used during pregnancy – hypothyroidism in mother can lead to mental 

 dysfunction (lower IQ) 

contraindication for synthroid

-adrenal insufficiency

side effects

-hyperthyroid state if dosed too high

-can trigger angina or MI

-hives in pregnancy

-factitious thyroiditits can be caused by using as a weight loss medication

drug interactions

-increases insulin requirements

-interacts with some cholesterol meds

-decreases efficacy of oral contraceptives

-increases effect of anticoagulants

-decreases efficacy of digoxin

2) levothyrine/T3 (Cytomel)

-3x more potent than levothyroxine

-shorter half life

-more expensive

Hyperthyroidism

-increases metabolism

-increases adrenergic activity

-more rapid onset than hypothyroidism

-causes are:

 1) Grave’s – most common

 2) tumors

 3) subacute/acute thyroiditis

 4) virus

Treatment 

1) propylthiouracil (PTU) 

-blocks iodide synthesis (perioxidase) and conversion of T4 to T3

-targets thyroid gland but does not damage

-for use in pg and in elderly with poor surgical risk

-takes 6-8 wks to work

side effects

-rash

-fever

-hepatitis

-lupus-like syndrome (very rare)

contraindications

-agranulocytosis

-previous rxn to drug

2) methimazole (Topozol)

-longer duration of action than PTU

-QD dosing

-same indication and side effects as PTU (except lupus-like syndrome)

3) iodide

-inhibits thyroxine secretion

-used during thyroid storm or post-surgery

-risk of many allergic rxns

4) lithium

-inhibits thyroxine secretion

-used in candidates for surgery as last resort

5) propanolol

-rx for tachycardia, palpitations, and insomnia

6) radioactive iodine 

-rx of choice for Grave’s dz

-single dose permanently controls hyperthyroidism is 90% of pts

-cannot use in pg

-pt must be brought to euthyroid state with PTU/topozol before use in pt with cardiac dz

7) subtotal thyroidectomy

-PTU or methamizole is given prior to surgery until pt is in euthyroid state to prevent 

 perioperative exacerbation of hyperthyroidism
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*refer to handout

Type 2 Diabetes

-primary defect is insulin resistance 

-usually no problem with insulin production

-usually insulin resistance can usually be detected b/f glucose intolerance occurs

-beta cells cant compensate for increase demands for insulin(DM

-syndrome X(pt has increase blood sugar, insulin production, lipids, and bp

risk factors

-more fq in adults but more prevelant in children(due to lack of exercise and poor diet

-obesity makes up 80% of cases 

-strong genetic component

-hispanic, native american, asian, blacks

-high bp

-triglycerides >250

-HDL <35

-inactivity

-improper diet

hx

-increase  urination

-nocturia

-thirsty

-ask if problem with cholesterol, trig, bp

-meds – glucocorticoids, lasix, thiazides, b blockers, estrogen

associated sx

-skin d/o or infx – fungal infx such as yeast vaginitis

-parasthesia of feet

-nausea

-impotence

-angina

-ulcers

pe

-can be nl

-orthostatic hypotension

-decrease skin turgor – secondary to dehydration

-decrease peripheral nerves sensation

-worsening of vision 

-tachycardia – elderly may not be aware of this

-weight

-height

-bp

-eye exam

-thyroid – palpate

-exanthems – increased lipid profile

-cardiovascular – auscultate and palpate for pulses

-hands, fingers, and esp feet

diagnosis

-fasting blood sugar starting at age 45 for asymptomatic pt q3yrs

-if risk fastors such as obesity  or increase bp(check fbs

therapeutic plan

-diet/exercise – give one month to see if drop in blood sugar

-if overweight(250-500 cal reduction/day (will need vitamin supplements)

-increase in physical activity(20-40mins 3x/wk (enhances sensitivity to insulin)

medications

1) sulfonylureas

 -chloropropamide not recommended as initial med but pt still taking b/c works for them

 -stimulate b cells to release insulin

 -start this drug after tried diet/exercise

 -make sure sensitivity problem and not an insulin problem

 -start with the smallest dose possible and increase on weekly basis

 -can be used with metformin (glucophage) or even insulin

 -side effects:

       -hypoglycemia 

       -burn out b cells

       -weight gain

 -contraindications: 

       -pregnancy – must switch to insulin

 -drug interactions

       -alcohol

       -warfarin

       -salicylates

       -sulfonamides

       -tagament ?

2) metformin (glucophage) 

   -decreases hepatic glucose production

   -decreases intestinal glucose absorption

   -increases insulin sensitivity

   -used after diet/exercise have failed

   -if HgA1C >9 (start an oral agent)

   -if obese, inactive(good drug

   -if tried sulfonylurea and only partial response or if blood sugar increases(glucophage

   -no problem with hypoglycemia or insulin increase

   -may even loose wght

   -may improve lipid profile 

   -30% may have nausea/diarrhea (may last wk, but usually gone by 3 wks)

   -must check serum creatinine levels every 3-6 months

   -can produce lactic acidosis with renal insufficiency and/or CHF

   -must stop taking if going to receive IV contrast study b/c renal problems can develop

   -nifedipine (procardia) may increase levels of metformin

2) acarbose (precose)

    -more specific for  high post-prandial blood sugar

    -inhibits enzyme responsible for absorption of sugar in intestine

    -does not increase insulin production

    -may decrease triglycerides

    -may be used in combination with sulfonylureas

    -side effects:

        -severe bloating (gas)

    -can not be used in renal or liver dz

    -LFTs should be monitored q3months esp 1st yr

    -take dose with 1st bite of food

    -if no change or control in 3-6months(stop drug

    -if see some change may want to add another drug

3) repaglinide (prandin)

    -use if other agents failed 

    -fast onset

    -increases release of insulin

    -can cause hypoglycemia

    -must monitor liver and kidney function

4) rosiglitazone (avandia)/pioglitazone (actos)

    -troglitazone (rezulin) – taken off the market due to too many deaths

    -work intracellularly (mainly in the muscle)

    -decrease insulin resistance

    -well tolerated

    -takes while to gain effects or change in blood sugar

    -no hypoglycemia

    -often used when taking insulin to reduce insulin requirements 

oral agents and insulin

-use when tried oral agents together but had poor control 

-reach maximum doses and poor control

-diet/exercise has failed and blood sugar is increasing

-pt with fasting hyperglycemia in morning (but on oral agent) but by noon blood sugar is 

 ok(give small dose of NPH insulin (10 units) at bedtime to help lower morning blood 

 sugar(increase by 4-5 units weekly until blood sugar <140

-random blood sugar are elevated(add insulin 

-if acute self-limited illness, added stress, surgery, pregnant(may use insulin alone

 and take away oral agent temporarily

pt education

-diet – 250-500cal reduction/day

-weight loss

-exercise – 20-40min 3x/wk

-vision problems, arthritis, high bp must be addressed

-foot care

-nails, skin deformities

-teach elderly about sx of hypoglycemia (if on b blockers may not know they are 

 hypoglycemic)

HgA1C

 -once diagnosed done q3months if tx changes or not meeting goals

  or q6 months if stable 

-no need for fasting blood sugar if doing regular finger sticks and logging 

lipid profile 

-q5 yr if nl

-q 1yr if not nl

-q 3months if tx for lipid lower meds

urine

-check for protein yearly

-urine for microalbumin annually if negative
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Diabetes Type 1

*refer to handout

-insulin deficiency

-specific HLA present (DR4, DR3) 

-autoimmune dz

-occurs at any age but usually before 30 yo

-10% of all diabetics

-long term damage(microvascular, kidney, heart, nervous system, bv

History of present illness

-sx for several days or weeks

-wgt loss

-fatigue

-presentation in children: 

 a) inactivity

 b) polydipsia

 c) polyuria

 d) noctural enuresis

Past medical history

-previous diagnosis

-wgt loss

-assess cardiovascular dz (hyperlipidemia, angina)

-assess developmental hx in kids – milestones

-assess gestational hx 

-if diagnosed with diabetes(ask about OTC medications, recreational medications

-steroids and adrenergic meds increase risk for ketoacidosis

Family history

-any autoimmune d/o’s  (Hashimoto’s, Grave’s , Addison’s)

-cardiovascular d/o

-drug or alcohol abuse

Symptoms

-polyuria

-polydipsia – increase in renal excretion of glucose(dehydrated

-increase appetite

-wght loss

-hypoglycemia if using insulin (confusion, tremor, coma, diaphoresis)

-n/v

-blurred vision

-abdominal pain

-parasthesia

-alter sensorium  

Physical exam

-bp

-hr – assess tachycardia

-skin tugor – signs of dehyration

-wght 

-visual acuity – fundoscopic exam

-growth chart of children

-injection sites for insulin

-xanthomas 

-pulses

-hands/feet

-heart 

-lungs

Diagnosis

-urine – positive for glucose (may be ketones)

-fasting bs >126   x2

-HgA1C >7

Treatment -- Insulin

-usually start out with 2 inj/day  (one morning and one evening)

-never start out too aggressively

-never give too much insulin

-do not increase insulin dose by more than 10% at any point in time

-must wait at least 2-3 days to increase a dose – need time to reach steady state

-cannot be given orally – destroyed by GI tract and filtered by kidney (if renal dz can 

 affect clearance of insulin)

things that affect absorption of insulin

-increase in exercise(increases absorption 

-site where it is given 

-depth of injection

-increase in ambient temp(increase in absorption

-type of insulin preparation

-dosing – number of units  (100 units/ml – standard unit)

-day to day variation

ways to give insulin

-sliding scale

-two doses/day

-three doses/day

-four doses/day

-pump

-one dose/day and oral agent

-two doses/day and oral agent

-standard is two start with two doses/day

-if on oral agent and insulin inj is added(use one dose regiment and oral agent (one dose  

 regiment is about 10 units and usually intermediate insulin such as NPH)

-70/30 (split dose) easier to use esp if one dose/day

-refer to handout

        0.6 units/kg/day  (average dose)

        0.6 units  x  40kg (wgt of pt)  =   24 units of insulin

       24  x  2/3  =  morning dose  =  16 units    (2/3  NPH   (10 units)

                                                                         (1/3    R        (6 units)

      24  x   1/3  =  evening dose  =  8 units      (1/2  NPH   (4 units)

                                                                         (1/2   R       (4 units)

-each addition  unit added to maintenance dose will lower bs by 50mg/dl 

monitor therapy

-initial treatment seldom satifactory

-changes in daily diet will effect bs

-honeymoon phase – bs comes down and must reduce insulin dose

sliding scales

-check bs in morning (preprandial)

-if 140-200mg/dl  =  give additional 2 units of R insulin

-if 201-300mg/dl  =  give additional 5 units of R insulin

-if 301-400mg/dl  =  give additional 10 units of R insulin

-if >400mg/dl       =  give additional 12 units of R insulin and get to hospital 

external pump

-allows for flexibility

-needle injection into site and must be changed 48-72hrs

-can get reading of bs and then decide if need insulin

-must have fine tune basal level of glucose with longer acting insulin so can inject R as 

 needed

-must have finicial resources for supplies

-cover meals with boluses of R insulin

-good for tight control b/c of multiple dose of R insulin that can be given at any time

-pt can make decision requiring meal time doses

-require significant pt education initially

-very expensive

-can cause hypoglycemia (Dawn phenomenon)

dosage adjustments

-based on at least 4 daily bs (due postprandial and nighttime check)

-preprandial bs should be 70-130mg/dl 

-postprandial bs (2hrs after meal) should be <200mg/dl

-if using long acting(night dose should be changed in morning

-HgA1C check q 2-3 months (should be slightly above normal

-urine glucose correlates poorly with serum bs

dietary modifications

-maintenance of ideal body wgt

-counseling of meals (number of calories/day)

-complex carbs  55-60% of total caloric intake

-protein 10-20% of tci

-fat 20-25% of tci

-artificial sweetners are acceptable

-physical activity is encouraged after physical evalution

-monitor bs while exercising

-kids should eat light snack b/f exercise

education

-teach them the pathophysiology of dz

-teach how to give injections

-teach them s/s of hypoglycemia – very important

-if bs >300 (check urine for ketones (if positive for ketones go to ER)

-keep logbook (adjustments as needed)

-footcare

-child bearing age(bs must be controlled b/f becoming pregnant

referral as needed

-dietician – if needed

-opthamologist – annually 5yrs after time of diagnosis or greater than 12 y.o.

-podiatrist – if greater than 30 y.o and or diabetes for 5 yrs

-psychiatrist – if depressed 

-endocrinologist – if cant control bs

follow up

-q 3 months if unstable

-q 6 months if stable 

-q 6 months if HgA1C is consistent with logbook
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OSTEOARTHRITIS AND RHEUMATOID ARTHRITIS

risk factors that increase suceptiblity  

-obesity – OA

-hx of fractures – both

-traumatic injury

-increase with age – both (RA peak at 40 yo)

-females – both

-hx of gout

-hx of hemochromotosis

-hx of psoriasis associated with RA

-metabolic dz -- RA

history

-how long have they had sx?

-worse in the morning?

-getter better when walking?

-rash?

-fever?

-eye pain?

-changes in vision?

past medical history

-steroid injection in joint

-injury to any joint

-musculoskeletal or autoimmune d/o (lupus)

-affecting ADLs

-taking any medication for discomfort and what medications

physical exam

-watch them walk

-assess activity level

-musculoskeletal component

  -joint deformities

  -tenderness

  -swelling

  -palpate nodes

  -how many joints involved

  -asymmetry/symmetry

  -active/passive ROM

    -crepitus

    -muscle strength 

    -joint stability

treatment

1) restore function

2) relieve pain

3) maintain joint motion

joint aspiration

-if effusion or not sure what the cause 

-for sx relief by removing fluid

-for monitoring infx arthritis

joint injection

-corticosteroids mixed with lidocaine

-large joint -- 20-40mg 

-medium joint – 10-20mg

-small joint – 5-15mg

other modalities

-lifestyle changes

-exercise

-increase strength 

-proper positioning/posture

-rest

-walk with cane

-PT/OT

-surgery – replace knee, hip

-refer if not responding to treatment – PT, OT, surgeon

-once diagnosed with RA – consult rheumatologic or internist

-see q 2-3 months if not having severe problems
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OA

-degenerative dz of cartilage of joint

-reactive formation of new bone

-most common form of arthritis 

-90% will have xray evidence by age 40yo

-two types of OA

  1) primary

      a) most common type – idiopathic

      b) mostly affect DIP joints (less commonly PIP joints, hip, knee and spine)

  2) secondary

      a) affects any joint

      b) result of articular injury (e.g. fracture, overuse, metabolic dz)

      c) can result secondary to RA 

symptoms

-insidious

-morning stiffness less than 30 mins

-pain with movement

-limitation with movement

associated symptoms

-relieved by rest

-minimal joint swelling

-minimal redness, tenderness

-Herbendon’s (DIP) and Burchards’s (PIP) nodes

-flexure contractures 

diagnosis

1) no definitive 1st line diagnostic procedure

2) 2nd line – xray (see narrowing of joint space, osteophytes – new bone growth)

3) 3rd line – CBC, sed rate, electrolytes (rule out other causes)

treatment

1) Tylenol – 1st line tx

2) enteric coated aspirin (do not use in children – Reye’s syndrome)

3) NSAIDS 

RA

-immunologic mediated chronic inflammatory dz of unknown cause 

-affects joints but can have systemic manifestation

-90 % of erosive changes occurs with 1st couple yrs so want to use medications as soon as 

 possible to slow down process  
-f>m

-increases with age

-peak incidence by age 40 yo

-juvenile arthritis begins by age 2-4 yo

-girls are 2x as likely to develop 

-kids have diminished dz by puberty

-3 major presentation of juvenile rheumatoid arthritis
 1) systemic

     a) salmon colored maculopapular rash with fever

     b) leukocytosis

     c) splenomegaly

     d) painful joints

 2) polyarticular

     a) chronic pain

     b) swelling of joints 

     c) resembles adult RA

 3) pauciarticular

      a) less than 5 joints (usually large joints – knee, hip)

      b) asymmetric distribution

      c) 30% b/t ages 1-15 y.o. will develop iridocyclitis (inflammation of iris and ciliary 

          body of eye)– can lead to blindness if not tx (tx with anti-inflammatory and 

         atropine)

symptoms

-systemic problems

-wgt loss

-malaise

-fever

-morning stiffness lasting longer than 30 mins

-children have vague sx – sore knee, limp, rash, fever, nodules

associated symptoms

-swelling

-inflammation

-erythema

-increased warmth

-progression of joint involvement

-central pedal – outer periphery then moves inward

-systemic manifestation

-vision loss

-conjuctivitis

-carpel tunnel sx

-lesions – rashes, vasculitis

-children 

   -25-50 % present with rash along with other sx 

   -splenomegaly precedes all other sx by 3 yrs

diagnosis

 1) no 1st line diagnostic procedure

 2) 2nd line – sed rate >60 indicates severe inflammation, useful for follow-up of tx

 3) 3rd line – rheumatoid factor (RF) present in 70-80% of pts, 

     -titer of 1: 80 or greater is a  significant finding (can be negative in early dz)

 4) 4th line – ANA positive in 20-30% of pts

     -more common in ind with extra-articular manifestation (other sx besides joint)

     -common in those with high RF titers

 5) 5th line – CBC 

     -show elevated white count, increase in platelets, normocytic/chromic anemia

kids – RF, ANA, sed rate can all be normal 

 -differential diagnosis( post strept infx, septicl arthritis (gonococcal)

treatment

1) NSAIDs – 1st line tx

2) enteric coated aspirin

3) glucocorticoids

    -anti-inflammatory

    -suppresses dz activity

    -use minimum effective dose

    -given PO, IM, IV (q other day)

    -potency – depends of severity of dz (prednisone least potent, dexamethasone most 

     potent

4) disease modifying anti-rheumatic drugs (DMARDs)

    -antimalarials

    -cytotoxic

    -autoimmune

    -gold salts

    -use when progressive joint involvement or develop side effect from NSAIDS (but   

     now have COX-2)

     methotrexate

     -immunosuppressant

     -given once/wk

     -takes 1-2 months to see clinical response

     -if no response then increase or change dose

     -if respond – stop medication or cut back 

     -cant use if liver or renal dz

     -cant use with bactrim or septra

     -narrow margin of toxicity

     -if given with folic acid – makes work better but increases possibility to toxicity

     -side effects

         -bone marrow suppression (check red and white count)

        -GI

        -HA

        -rash

        -hair loss

        -check LFTs q 1-2 months

     gold salts

      -given PO or IM(most commonly) 

      -once hit 1000mg cut back to IM inj q 1-2 months

      -contraindication in liver and renal dz

      -side effects

         -GI

         -diarrhea

         -nausea/vomiting

         -nitritoid syndrome – sweating, faintness, flushing, HA, dermatitis (once dermatitis 

          never use drug again)

         -thrombocytopenia, leukocytopenia

      -check CBC q 1-2 wks

     newer agents

     -leflunomide – similar to methotrexate but less side effects

     -etanercerpt – similar to methotrexate but less side effects

     -persorbical – severe or refractory RA – binds to mediator of inflammation  
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Seizure Disorders 

-40 to 70% of pts have no known cause

-incidence higher in children –may be due to febrile seizures

-paroxysmal abnl discharge of neurons in cerebral cortex which alteres neurological  

 function

-condition characterized by reoccurrent unprovoked seizures 

-once called epilepsy

-can be due to acute or chronic central nervous system injury

   infx

   head trauma

   brain tumor

   strokes 

   degenerative changes in brain due to aging

   birth injuries

   genetic d/o

   metabolic d/o

   drugs

   alcohol

   toxins

Pathophysiology

-sudden depolarization of cortical neurons

-EEG shows negative spike followed by sustained inhibitory hyperrepolarization (slow 

 wave) 

Presentations

-change in behavior lasting from several seconds to minutes

-accompanied by sensory, motor, psychiatric, and autonomic changes

-usually alteration in consciousness followed by amnesia 

-status epilepticus -- 30 min of unconsciousness and continuous or intermittent 

 generalized convulsive seizure activity

Classifications

Partial seizures(focal) – small area of cerebral cortex is involved 

1) partial simple seizure

    -restricted form of behavior or experience (equivalent to aura) and consciousness 

     remains intact

    -do not loose awareness (feel/see entire seizure)

    -have an aura – may see bright lights or “smell something” 

    -may be tired afterwards

    -last 1-2 mins

2) partial complex seizure

    -pattern of neurologic symptoms and signs evolves or if consciousness is impaired or 

     lost

    -no loss of memory

    -automatic motor movement without any type of meaning (blinking, twitch)

    -can not respond to questions or commands but usually can talk

    -may have partial simple before partial complex seizure

    -following seizure will have fatigue, lethargy, confusion, depression – brief 

Generalized seizures – involves most of cortex of grey mater

1) non-convulsive

    a) absence (petit mal)

        -very brief (last less than 15 secs)

        -consciousness is impaired

        -no aura

        -postictal complaints of being tired, confused

        -very fq (can occur up to 100/day)

    b) atonic

         -loose tone of truncal extremeties

         -last less than 15 secs

         -ranges from head nod to loss of postural tone (fall)  

    c) myoclonic

        -shock-like jerks of muscle or muscle group (arm, leg, etc)

        -vary in length

2) convulsive

    a) tonic-clonic (grand mal)

        -tonic phase occurs 1st – incease in tone which last about 20 secs and extremities 

         become rigid(loss of consciousness (fall down, cry out) followed by clonic phase 

         which is bilateral jerking of whole body (extremities, head, trunk)( usually slows 

         down(one last large jerk(flaccidity(loss of consciousness

        -sx

          increased salivation

          hyperventilate 

          tongue bitting

          incontinence

          confused

          loss of memory

          extremely fatigued

         depressed

    b) tonic 

        -increased tone in trunk or extremities (arm, leg very stiff)

        -last less than 20 secs    

Special management problems

Febrile seizures

-occur from 6 months to 5 yrs

-usually brief

-generalized non-focal seizure

-no evidence of CNS infection but has fever

-uncommon to develop into regular seizure – usually outgrow

-may have more than one type of seizure – tx each seizure differently

Status epilepticus

-last more than 30 mins

-medical emergency

-tonic-clonic lasting longer than 10 mins must be treated

History 

-what type

-how long did it last

-what were they doing

-did they loose consciousness

-loss of bowel or bladder

-fever

-aura

-time of day – juvenile occurs in morning

-trauma

-lead poisoning – house older than 1978

-foods

-medications

-alcohol

Physical Exam

-complete neurological check

-cardiovascular

-skin lesions – Sturge-Weber 

-check liver – alcohol abuse

Diagnosis

-based on description of what happened

-EEG 

    -most important diagnostic test unless having status epilepticus

    -can differentiate b/t partial and generalized (focal or non-focal)

    -can do 24 hr EEG monitor 

    -nl EEG does not rule out seizures or vice versa

-CT/MRI – brain tumor, stroke, hemorrhage

-lumbar puncture – encephalitis, meningitis

-CBC – anemia

-blood gases

-electrolytes – imbalance

-drug screen

Treatment

-80% can be treated with medications

-status epilepticus needs immediate management

-tx depends on type of seizure and depends on ability to tolerate medications

-many have significant side effects

-if cant control seizure(change drugs or do surgery

Partial seizures

Carbamazepine (Tegretol)

-related to TCA

-mech of action – don’t know

-taken with food

-side effects

   drowsyness

   dizzyness

   diplopia 

   nausea

   anemia

   liver/renal dysfunction

   rash

   possible bone marrow depression within 1st 14 days

-must monitor CBC, liver function, serum levels of drug

-drug-drug interactions

   inceases erythromycin, tagament, darvocet

   decrease phenobarbitol, phenytoin, or other anti-seizure meds 

Phenytoin (Dilantin)

-inhibits sodium channel

-don’t switch brands

-don’t use extended acting preparations

-drug-drug interactions – has many

-least sedating 

-side effects

   CNS depression

   nausea

   vomiting

   GI 

   rash

   gum hypertrophy

   hirsutism

   anemia

   liver damage

-can be used in pg and children

Gabapentin

-alternative med

-adjunctive tx usually with phenytoin, etc

-side effects

    CNS

-not a lot of drug-drug interactions

-don’t need to monitor drug levels

Abscence

Ethosuximide

-doesn’t have many side effects

-minor side effects in 25-40% of pts

-mech of action – depresses motor cortex of brain and increases brain threshold to 

 convulsive stimuli 

-side effects

   GI

   gum hypertrophy

   anemia

   rash 

-check levels when used with another anti-seizure med

Valproate acid (Depakote – enteric coated)

-mech of action – decreases firing by increasing GABA

-side effects

   least sedating second to phenytoin

   GI upset (less so with enteric coated)

   CNS

   contraindicated with liver dz – check LFT before beginning 

-drug-drug interaction

   aspirin will increase levels

   can cause increase levels of tegretol, phenytoin, other anti-seizure meds

Tonic-clonic

Phenytoin

Valproate acid

Phenobarbital

-schedule IV

-all barbituants have anti-convulsive properties at high levels

Atonic, myclonic

Clonazepam

-benozodiapem (same family as valium)

-schedule IV

-increases GABA 

-side effects

   CNS depression

   confusion

   potential for abuse

   abnl eye movement

   palpitations

   hair loss

-drug-drug interactions

   increase levels when used with oral anti-fungal(increase CNS side effects

-can not stop abruptly—must tapper

Febrile seizures

Valium 

-initial tx is to decrease temperature    

-drug of choice – has short duration   

-comes in suppository 

-schedule IV

Status epilepticus

Valium plus another anti-convulsive medication

Phenytoin

Fosphenytoin – prodrug of phenytoin, easier and safer

Lifestyle modifications/general info 

-lifestyle restriction based on kind of seizure, fq, responding to meds

-encourage not to change lifestyle 

-avoid alcohol and caffeine

-if chronic sx -- be aware of emergency management

-counseling kids and parents – can be depressing 

-review state laws regarding driving – don’t drive for a yr

-drug compliance – know bad effects of meds

-decrease effects of oral contraceptives

-drug-drug interactions

-if not well controlled in child receiving vaccines—do not give pertussis vaccine b/c 

 precipiate seizures if prone to seizures

-referred if plan to get pg

-vagal nerve stimulus—helps control seizures

-surgery—anterior lobe resection

-consult on all 1st seizure—neurologist

-f/u q 3-6 months

-follow levels to make sure therapeutic

-pg—do free levels due to increased protein levels

-side effect profile

-after 2 yrs can stop meds but may not work when put back on med
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ANTICOAGULANTS

Heparin

-cannot dissolve already formed clots b/c doesn’t affect synthesis of clotting factors

-not absorbed by GI tract thus cannot be given orally (IV, SubQ)

-not given IM because can cause bleeding at site

-activates anti-thrombin III(inactivates factors IX, X, XI, XII(prevents fibrin clot

-heparin with other medications can increase risk of bleeding such as:

  a) NSAIDs
  b) antiplatelet – aspirin, Ticlid, dypridamole

-drugs that can inactivate heparin

  a) antihistamines

  b) digoxin

  c) nicotine

  d) phenothiazine

  c) tetracycline

-nitroglycerin inhibits the effects of heparin

-usage

 a) prevent new clot from getting larger    

 b) treat venous thromboemboli

 c) DIC

 d) arterial clotting

 e) atrial fib

 f) MI

 g) cardiopulmonary bypass

 h) dialysis

 i) flush IV lines

 j) orthopedic surgery – DOC to prevent clots

Warfarin (Coumadin)

-highly protein bound (can have complications if use another drug that is protein bound)

-takes couple days to become effective 

-alters ability of liver to synthesize vitamin K and independent factors VII, VIII, IX, X

-reverse effects of warfarin with vitamin K

-usage 

 a) thromboembolism or risk of stroke or MI

 b) DVT

 c) prostatic heart valves

 d) mitral valve dz

-drug interactions

 a) diet high in vitamin K can decrease effects of warfarin

 b) dilantin – increase toxicity of dilantin (levels can go up or down)

  d) acute alcohol ingestion – increased risk for bleeding 

 e) NSAIDs/aspirin – increase risk for bleeding

 f) anabolic steroids   

 g) heparin

 h) allopurinol

 i) tetracycline

 j) sulfa

 k) erythromycin

 l) cimetidine 

 m) cholesterol drugs

 n) thyroid meds

-increase risk of clotting

 a) chronic alcohol abuse 

 b) barbituants

 c) antifungals

 d) vitamin K

 e) diuretics

-INR should be 1.5 to 2.5 times the normal (control)

Antiplatelets

-usage

 a) risk of MI

 b) risk of stroke

 c) TIA

 d) artherosclerosis

Aspirin

-effects last less than 10 days or life of platelet

-can still have problems with bleeding up to 10 days after stop tx

-lose doses inhibits clot formation by blocking prostaglandin 

-usage

 a) unstable angina

 b) previous MI

 c) TIA

-drug interactions

 a) heparin – increase risk of bleeding

 b) dipyridamole 

 c) ticlopidine 

 d) methotrexate – can increase toxicity levels of methotrexate (all oral anticoagulants)

 e) valproate acid – can increase toxicity levels of valproate acid (all oral anticogulants)

 f) antacids – can decrease affects 

 g) cimetidine – can augment affects(increase risk of bleeding 

Dipyridamole

-inhibits platelet aggregation

-usage

 a) combined with coumadin to prevent formation or worsening of thrombus

 b) cardiac valve replacement 

Ticlopidine (Ticlid)  

-inhibits binding of fibrinogen to platelets

-usage

 a) prevent strokes or hx of strokes

 b) claudication

-may have severe allergic rxn – rash from head to toe 

-should be used alone or not in conjunction with other anti-coagulant meds

Thrombolytic Agents

Alteplase

Streptokinase
-usage 

 a) stroke 

 b) acute MI

 c) PE

 d) dialysis

-given IV or intra-coronary

-lyses clot by converting plasminogen(plasmin

-most effective when used immediately (within 6 hrs after onset of sx)

