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I. REPASO

II. CLASS IA antiarrhtymic

III. Quinidine

A. Quinidine syncope:  alpha 1 blockade vasodilation

B. Cardiac effect is negative inotropic, patient with CHF is no

C. Early stage, enhancing AV node conduction with quinidine for paradoxical tachycardia, therefore, must give digitalis at the same time before treating AFib

D. Overdose will impair AV node conduction

E. Cinchonism:  tinnitus, headache, GI, visual, dizziness

F. Thrombocytopenia, hypersensitivity reaction, aspiratory difficulty, CV collapse

G. Treatment for atrial and ventricular arrhtymias, more likely atrial arrhytmia, for ventricular arrhytmia, will use lidocaine

IV. Procainamide

A. In the class IA of quinidine

B. Has mostly characteristic of quinidine, similar physiologic effect, but has less prominent initial atropine like anticholinergic like effect

C. So maybe you need to digitalize the patient, depends on the kind of arrhtymia

D. So2/3 excreted unchanged in the kidney, so mainly renal like digoxin, hepatic metabolite is N acetyl procainamide is active metabolite, not as potent as procainamide, half life 6 hours

E. Pharm action like quinidine, suppress nerve conduction because acts like l

F. Local anesthetic, that’s the MOA of it acting as local anesthetic

G. Less potent than quinidine

H. Adverse effects

1. hypotension is not alpha 1 but ganglionic blockade

2. GI upset less common than quinidine, so if you know they have lot of GI problem with quindine, this is the next one to use

3. some of CNS effect, like any local anesthetic, like tetracaine, lidocaine, first OD toxicity is CNS convulsion, first sign OD of local anesthetic is CNS, perhaps convulsion

4. CV:  they are anti arrhtymic, but in OD can slow dose with heart block

5. agranulocytosis:  clonazepam is another that causes this, rash,

6. lupus like syndrome, (arthalgia and arthritis):  remember these four, if you see rash, agrnulocytosis, its lupus, and they want the drug that’s causing this, another drug is hydralazine, last minute you are getting there

7. the paradoxical effect that you are using with paroxical effect of quinidine is the atropine like effect, which will enhance heart rate, but not as bad as quinidine

I. Therapueit uses:  atrial arritmia mas comun

V. Disopyramide

A. Similar to quinidine and procainamide, same class IA

B. Marked anticholinergic initial effect, more than quinidine, must protect ventricle

C. Reserve for patient who cannot tolerate or who donot respond to quinidine or procainamide in the same class, this is the third alternative

VI. CLASS IB antiarrhythmics

VII. Lidocaine

A. If ectopic beat, and no connection between SA and AV node, due to pathological problem in conduction problem in tissue, the only focus which is running the heart is this, and if you kill this focus, you kill the patient, this is now replacing the pacemaker, dr. ali says lidocaine is good for everything ventricle, but I didn’t say when you have a disconnection where you have a disconnection between nodes, the heart is living on this, if you use lidocaine you abolish this and you don’t use lidocaine because you kill patient

B. Everything else, V tach, paroxysmal ventricular tachy, use lidocaine, not when ectopic ventricular beat

C. Widely used for emergency of ventricular arrhythmia regardless of the cause, if they say they fall down and came down on head, with v arrythmia, if open chest, doing CV surgery, get V tach, lidocaine will do for you

D. Metabolized for you, is it an amide or ester, its an amide, used orally because of high first pass effect, duration short, 10-20 minutes, due to rapid distribution of thiopental and diazepam, this rapid distribution eliminates effect,t so must give more often

E. Electorphysiology must know.  Does not have effect on sa o AV node, every other drug they have anticholinergic effect or whatever and are important on AV node like digoxin

F. No significant autonomic effect, like comparing with digoxin, through vagal and sympathetic, here doesn’t have much ANS effect, its mainly acting directly on the tissue, cellular action is complex, like quinidine, decrease influx of sodium, can affect the potsassium efflux, which dominantes the phase 3, decreases the APD, don’t worry, but main effect is excellent, specifically acts on the pukinje fibers, so if increase in automaticity due to digoxin, or due to excess of intracellular calcium, best is lidocaine, will go to purkinje will decrease the automaticity

G. Increases the refractory in purkinje fiber, but not in other tissues, it decreases the automaticity in the purkinje fiber, it incrases the threshold in PF also

H. Lidocaine generally speaking does not effect a normal heart, if I give lidocaine nothing happens, have to have problem in purkinje fiber, then lidocaine will work pefect, so in normal heart, really won’t do much, it works in purkinje fiber

I. minmal myocardial depression, so don’t worry about CHF, because no negative inotropic, like verapamil, or propanolol, so this should come to your mind if has CHF and V tachy

J. CNS first organ to be toxic in OD of this local anesthetic, see convulsion

K. In the presence of block between SA and AV node, may abolish ectopic pacemaker, so don’t kill your patient with this, they will correct pathologically, they do surgery they do lot ot figure out why this connection here, but keep them alive, be careful, this is adverse effect because lidocain can’t distinguish between ectopic foci

VIII. Phenytoin (dilantin)

A. Very good antiarrhtymic, antiepileptic agent

B. Second in line for treatment of ventricular tachy, in the past, used more than lidocaine, now lidocaine is DOC for v tach.

C. Half life long 24 hours

D. Metabolized in liver 95%, so be careful drug interaction

E. CNS:  anticonvulsant for grand mal

F. Decreases the efferent autonomic toxicity, and phenytoin is to treat digitalis arrhytmia, but if ventricular arrhtmia, its still lidocaine DOC

G. Abolish abnormal automaticity in PF induced by digitalis

H. Improve conduction PF

I. Minumum depression of myocardial contractility, so can also use for CHF

J. Adverse effects

1. CNS depression

2. GI depression

3. CV:  in higher dose can produce bradyor tachy, can decrease myocardial force contraction (MFC)

4. gingival hyperplasia:  don’t forget about this, its very common side effect, for exam matching

K. therapic use:  ventricular, don’t use for atrial, if I say which of following drugs don’t use atrial

IX. Mexiletine and tocainide

A. Like phenytoin, mexiletine has anticonvuslant effect

B. Tocainmide has local anesthetic activity

C. Both related to lidcoaine

D. For Ventr arhrytmias

X. CLASS IC:  Ecainide and flecainide:  Catch 22:  useful for v tachy, but can also kill patient right away, should try them later, before come to these agents

XI. CLASS II:  Beta blocker

A. Effect on SANS, and if excess SANS, give beta blocker, because abolish catechol release, block beta 1 and 2 rec, if someone pulls gun in front of you, heart goes fast, if you are a chicken, and all of you are chicken afraid, get arrthmia, give beta blocker

B. Actors before stage fright, for fight or flight, first case presentation, go to cortes with beta blocker, before I see you must take beta blocker, no, he’s a nice guys, he’s a cardiologist, no chicken, no pollo

C. Decreasing the heart rate, and also depression of the catechol, due to decrease in the heart rate, so decrease in automaticity in the heart

D. It slows the AV conduction time

E. Which one of following drugs do you treat:  propanolol

F. Used for supraventricular tachyarrhytmias, but best is verapamil

XII. Class III

XIII. Bretylium

A. Seen in movie Flatliner

B. Seen in USA for emergency VT or VF

C. MOA

1. Effect on adrenergic function (indirect effects)

2. initially releases the NE, that’s why they see if can activate heart in flatliner, intiialy has little effect on EPI,

3. don’t change effect refractory period of index of APD

4. increases electrical ventricular fibrillation threshold, but they try in flatliner see if can work with it

D. adverse effects

1. Orthostatis hypotension

2. transient tachy

3. N/V

XIV. Amiodarone

A. Lady in Baghdad, she’s part of initial study of this, when I went to new york and when I introduced me to her, she had a big house, and lots of problems

B. Used IV, came out for atrial and ventricular, its good for bradycardia at SA, increases the conduction time (slowing the AVN), slowing the conduction velocity (increase time, decrease velocity – be careful on exam)

C. Adverse effects

1. everfyone waiting for new antiarrhytmic, she did research in this area, she got stock in this, they got very high, and they did interview with her, the adverse reaction with amiodarone is very nasty, its not very good, has too many side effects, first on the eye

2. yellow brown granular corneal deposit: can see them clearly, if say taking drug for vent arrthymia and have this, you know its amiodarone

3. blue grey skin discoloration:  especially if says I spend my weekend on the beach, she looks like a grey purple, and some in the playa, which really affect the skin, and she’s taking amiodarone, she’ll turn grey blue purple, great, you went to the beach, comes home, you know your girlfriend took amiodarone

4. thyroid disfunction:  hypo or hyperthyroidism can occur

5. transient depression:  serious enough to have psychiatric care

6. pulmonary fibrosis:  can be caused by antiarrhytmic treatment (amiodarone) or anticancer treatment (gliomycin)

XV. CLASS IV:  Ca blockers

A. Verapamil

1. major use:  paroxysmal suprventrl arrthmica

B. Nifedipine

1. vasodialtro, used in angina

C. Diltiazem and bepridil

D. Pharmacological effects

1. block entry Ca into cell, vasodilation, hypotension, antiarrhytmic effect, muscle contraction, you need calcium, when you have premature delivery, when patient has problem with heart or pressure, remember they are blocking the calcium, so they are making the contraction with premature delivery, so know that, in premature delivery, you don’t give this because will make the muscle weak

2. slow the cycle between opening and closing the channel for ca

3. nifedepine:  decrease number of functional slow channels in dose dependent manner

E. Cardiac activity

1. depressed automaticity, especially in the AV or SA node, this effect, verapamil, conduction decrease of phase 0, and abrnomal depolarization of PF

2. decrease AV conduction, that’s why reentry paroxysmal supraventricular arrhtymia that’s why we use verapamil

F. other actions

1. Antihypertensive

2. antianginal

3. alpha adrenegic antagonist

4. block L type channels

5. interfere with platelet aggregation

6. inhibition of calcium triggered insulin release:  when block calcium, interferes with function of insulin, if too much insulin release, on top of dosis taking, can get hypoglycemia and get shock

G. Adverse reactions

1. GI constipation

2. CNS vertigo headache

3. hypotension

4. cardiac contraindicated in patient E

5. CHF, unstable AV bloc, bradycardia, cardiogenic shock any hypotensive state

H. Therapeutic uses

1. Atrial tachy and supraventricular tachycardia

2. verapamil has become the drug of choise in the treatment of paroxysmal supraventricular tachycardia (PSVT)

3. reentry mechanism is verampail

4. adenosine also treats this, but used in multiple doses, inject in coronal artery to inject the arrthymia

XVI. MISC AGENTS

XVII. Digitalis

A. Slow the conduction impulse, indirect effect on the vagal, prominent effect at therapeutic dose, toxic dose is more sympathetic problem

B. Therapeutic use

1. Use of digoxin, atrial fib and flutter

2. paroxysmal atrial tach:  but verapamil is better, but if patient has CHF, use digoxin, not verapmil which has negative inotropic effect

XVIII. Adenosine

A. Verapmil good for reentrant SVT

B. Adenosine natural subtance in the body

C. Half life short:  10 seconds, if you didn’t convert the SVT, must give another injection

D. Enhances potassium conductance, so remember marked hyperpolarization of the cell, inhibits the cAMP influx

E. Increase AV refractory period exactly like verapamil, currently DOC for PSVT (never see question with both adenosine and verapamil together for which is better for PSVT)

F. Adverse effect:  If give adenosine, verapamil and digitalis together, get heart block fatal because all cause AV block

XIX. Magnesium

A. Originally used for digitalis induced arrhtymia

B. If hypomagneisum and give digitalis, will enhance the cardiac arrthymia

C. Low magnesium in blood, is as bad as low potassium in the blood which will enhance glycoside induced arrthymia, but hypokalemia more problematic

D. If has hypomagnesium, all must do is supplement the magnesium

E. Ventricular arrhythmia induced by digitalis toxicity is treated by lidocaine (DOC) or phenytoin

XX. TODAY’S LECTURE:  DIURETICS

XXI. Pumps

A. Secrete some substances into lumen, aminoglycoside, antibiotics, also do actively secrete the diuretics such as furosemide inside this tube, must go inside lumen to act, so when come through vasa recta, will give this furosemide the diuretics, and organic acids move in

B. Draw NA out of lumen also

XXII. Diagram of nephron

A. PCT

B. Loop

C. DCT

D. Collecting duct

XXIII. 5 classes of drugs

A. know site of action anatomically

B. if says this drug acts at which one, I don’t bring questions, its too easy, but they bring it on big exams, diuretic, at whichone of the following part of the nephron this drug acts, how we know is this

C. we have 5 major classes of diuretics, if I’m in a state of view, I will write capital CAI (carbonic anhydrase inhibitors) (not ACE, antihypertensive)

D. types

1. carbonic anhydrase inhibitors

2. loop diuretics

3. thiazide (sulfonamide)

4. potassium sparing diuretics

5. other K sparing

XXIV. Carbonic anhydrase inhibitors

A. Act at PCT

B. Drugs

1. Mannitol

2. Urea

3. Glycerol

4. Sacarose

C. All big molecules produce physical effect

XXV. Loop diuretics

A. High ceiling diuretics

B. Act in thick ascending loop of henle

XXVI. Thiazide

A. Chemical structure looks like sulfonamide

B. Act at the early DCT

XXVII. Potassium sparing

A. Late DCT

B. Other potassium sparing:  late collecting duct

XXVIII. Thiazide

A. Most commonly are going to use are thiazides, chlorothiazide, bendroflurozaide, all of these they belong to class thiazide, there is other wil list

B. Moderate effect

C. Less side effect

D. Cheap

E. So start with thiazide in many types, and remember if I told you in hypertension, if there is a diet, that this drug is thiazide, so will be first line

F. MOA:  Sodium chloride exchange, sodium goes out

XXIX. Loop

A. Drugs

1. Furosemide

2. Ethacrynic acid

3. Bumetanide

B. Potent drugs:  loop > thiazides > potassium sparing (used when need to conserve Potassium when have hypokalemia)

XXX. Carbonic anydrase inhibitors

A. Uses

1. Glaucoma

2. Alkalinize the urine, enhance excretion of toxic material, which are weak acids

XXXI. Potassium sparing

A. Drugs

1. Spironolactone:  receptor effect, competitive ant of aldosterone

2. Amiloride

3. triamterone

XXXII. Therapeutic overview

A. Goals:  treat excess salt and water, treat for edema, increased ICP, but mainly edema associated with other diseases, bunch of diseases produce pulmonary edema, CHF, ascites

B. Thiazide

1. hypertension

2. CHF

3. renal calculi

4. diabetes insipidus:  yesterday in pub, we can’t use for this because of diabetes, this, because can be used for diabetis insipidus, but not for diabetes mellitus, its paradoxical, it works for diabetes insipidus, but not for diabetes mellitus because can cause hyperglycemia

5. chronic renal failure

C. Loop diuretics

1. hypertension with impaired renal function

2. if you use, loop diuretics, such as furosemide (lasix), use it acutely, not chronically, acutely will drain lots of water and put in hypovolemic shock, then go to thiazides

3. used in CHF with impaired renal function, because act better than others when kidney has damage

4. pulmonary edema:  DOC is loop, patient close to death, if don’t take that fluid from the lung, will have suffocation, asphysixa, the key of furosemide, will save the life, life threatening acute pulmonary edema

5. nephritic syndrome

6. chemical intoxication to increase urine flow (most can be used)

D. potassium sparing drugs

1. used in adjunt with furosemid or thiazide because they cause hypokalemia and this will conserve potassium

2. used as adjunct because not potent

E. carbonic anhydrase

1. for renal stones, because alkalinize urine

2. don’t use much in diuretics anymore

3. useful in glaucoma (decrease in intraocular pressure by lowering bicarbonate)

4. acute mountain sickness:  scopolamine for motion sickness, this is mountain sickness

F. osmotic diuretics

1. acute or incipient renal failure

2. relieve intraocular or intracranial pressure (car accident, unconscious)

XXXIII. General uses diuretics

A. Ciguatera poisoning:  increases excretion of toxic substance, don’t know how works, used in santo Domingo and Australia, these diuretics, especially manitol helps this poisoning

XXXIV. mannitol

A. freely filterable by glomeruli, but don’t pass biological membrane

B. once get into PCT, can’t get reabsorbed, they stick inside into loop, to DCT, and enhance diuresis

C. pharmacologically inert, it’s a physical effect

D. MOA:  increase urine volume, site PCT, decrease Na reabsoprtion

E. Therapeutic use

1. acute renal failure

2. long surgery when need urine output

3. glaucoma, but not as good as carbonic anhydrase inhibitor

4. decrease pressure and volume of CSF

F. Contraindications

1. renal shutdown:  prevent bring more fluid through kidney causing hydronephrosis

2. CHF:  because it expands intracell volume, because takes liquid from extracellular and moves to intravascular

XXXV. thiazides

A. start with thiazide, next year in clinic, hear lot about thiazide, but also furosemid

B. hydrochlrothiazide, chlorothiazide, and chlorathalidone

C. block active reabs of Na, at the early DCT

D. enhance secretion of Na, Cl, H20

E. reabs of active Na from early DCT, there is specific site of it, it acts at the Na/Cl co transport system, which is a carrier, its an electroneutral pump

F. primarily excreted by organic acid pump in PCT, need to push inside the tubule

G. efficacy moderate, diuresis, Na loss is 5%)

H. moderate loss of Na, Cl, h20

I. Side effects (remember)

1. Hypochloremic hypokalemic metabolic alkalosis because will shrink intravascular fluid volume because 1) Increase renin > incre ald > increase Na reabs in exchange for H/K > for this reasons, side effect is metabolic alkalosis, and 2) enhance HCO3 reabsorption due to increase Cl loss > metabolic alkalosis

2. Hyperuricemia:  because increase PCT reabsortion of uric acid (gout) so for people with gout, thiazide can be disaster for enahcing reab of uric acid

3. Hyperglycemia:  be careful with DM, but paradoxical use for diabetes insipidus

4. Hypercholesteroemia (VLDL, chylomicrons)

5. Hypokalemia

J. use

1. chf

2. hyperstesnion

3. nephrogenic diabetic insipidus: reset PCT, go back, make more conservative, reabs bring back to normal

XXXVI. loop

A. action, potent, very potent, act on ascending loop of henle

 inhibit Na/K to Cl co transport system (different from thiazides is that loop deals with K)

B. furosemide

C. elimnation via organic acid pump (active secretion)

D. onset action rapid

E. duration of action 4 hours

F. most efficacious:  15-20% Na filtered is lost (as opposed to 5% in thiazides)

G. acute

1. Intravascular volume depletion:  hypovolemic shock

2. hearing loss:  ethacrynic acid ototoxicity

H. chronic

1. more than thiazide, the loop, the thiazide, is more severe, is quite severe

2. hypokalemia can cause digitalis toxicity

3. hyperglycemia, just hlike thiazide

4. and then metabolic alkalosis like thiazide (which drug causese metabolis alkalosis, furosemide, yes, ethacrynic acid, yes, hydrochlorothiazide, yes, if I say acetazolamide, say no)

5. treat with loop if have hypercalcemia:  furosemide for hypercalcemia, but can cause hypercalciuria

6. we treat hypercalcemia, with furosemide, that’s fine, but furosemide, if you give, can cause hypercalciuria, uria (urine), and this is calcium oxalate, it will cause this, you have to know why, for any tumor which causes relase of hormone which cuases hypercaldmisa we can treat it, but furosemide can cause urolithiasis, why, beause when bring calcium into tubule here, furosemide prevents the reabsrption of calciu, it keeps it here so you have claciu, can treat this with thiazide, why because, because it enhances the reabsorption of calciu, let the calcium go, so if too much calciu, treat furosemide induced hypercalciuria lithiasis, which diuretic used to treat it, thiazide is used to, furosemide blocks the effect of reabsortiopn, while thiazide enhances the reabsorption of calcium back again

I. therapeutic uses

1. acute pulmonary edema

2. hypertension

3. renal failure

4. hypecalcemia

5. high levels of ADH

XXXVII. potassium sparing diuretics

A. spinrotlactone

B. MOA:  competitive antagonist of aldosterone, others not competitive

C. Inhibition of aldosterone stimulated Na reabostion in exchange for H/K

D. Efficacy:  Loop 15, thiazide 5, potassium sparing 2% Na excreted

E. Ineffective in absence of aldosterone

F. Seldom used alone, because hyperkalemia:  so use in combo with thiazides

G. Aldactazide:  spironolactone and hydrochlorothiazide combo

H. Side effect

1. hyperkalemia

2. estrogenic or progesterone like activity

3. impotence:  decrease libido

4. menstrual abnormalities

5. gynecomastia

I. Uses

1. primary aldosteronism (conn’s)

2. liver disease

3. CHF; cirrhosis; hypertension

J. Triamterone and amiloride

1. MOA not same as spironolactone, not competitive aldosterone antagonist, they decrease permaeability of DCT to Na

2. never use two K sparing together, hyperkalemia will cause

3. not used with impaired renal function (use loops with impaired renal function, but don’t use osmotic diuretics with renal dysfunction because can cause osmotic hydronephrosis)

4. side effects:  raise serum uric acid, folic acid deficiency in triamterone

5. Uses:  chf, cirrhosis, hyperaldosteronism

XXXVIII. carbonic anhydrase inhibitors:  acetazolamide

A. MOA: noncompetitive inhibitor of CA

B. Inhibit secretion of hydrogen in PCT, so will have alkaline urine, while will have systemic acidosis

C. Rate limiting enzyme, when too much systemic acidosis, will remove effect, this you can read, loss of sodium, bicarbonate, potassium and water, this is the whole story to tell you, systemic toxicity

D. Metabolic acidosis: furosemide, alkalosis, ethacrynic acid, alklosis, thiazide, alklosis, except CAI, acidosis

