Pharmacokinetics

Routes of Administration Enteral : Oral, Sublingual |Parentera| 11V, IA, SC |Other: Inhalation, Intrathecal, rectal, Intraventricular, Topical, Transdermal

Passive Diffusion, Fascilitated Diffusion, Active Transport, Exo & Endo Cytosis

Non Polar, Lipid Soluble, Non lonised drugs easily cross membranes

Low pH favors acidic drugs, High pH favors basic drugs

factors : blood flow, surface area, contact time

Absorption Bioavailabilty: drug that reaches systemic circulation / Dose administered.
Factors: 1st pass effect, solubility, chemical nature, formulation

Two drugs are bioequivalent if they show comparable bioavailability & times to achieve PPC

Two similar drugs are therapeutically equivalent if they have comparable efficacy and safety.

%age of lonised drug = 100 / (1 + (10) PP (x="- 1 for acid & 1 for Basic )

Process by which a drug reversibly leaves the bloodstream and enters the interstitium (extracellular fluid) and/or the cells.

factors : blood flow, Capillary permiability, plasma protein binding, lipid soulubility.

Volume of Distribution(Vd)=D/C

Plasma Compartment, Extra cellular, Intracellular, Total body water 60% of adult body weight

Additional dosage needed = drug needed for PPC - drug initially in body

Additional dosage needed = (Vd x C2) - (Vd x C1)

Large Vd means Large Half Life

Class I: dose of drug is < the binding capacity of albumin, then the dose/capacity ratio is low. The binding sites are > the available drug, and the bound-drug fraction is
high. This is the case for majority of clinically useful agents.

Class Il: doses that is > the number of albumin binding sites. The dose/capacity ratio is high, and a relatively high proportion of the drug exists in the free state, not
bound to albumin.

Importance of drug displacement: when a patient taking a Class | drug, such as warfarin, is given a Class Il drug, such as a sulfonamide antibiotic. Warfarin is highly bound
to albumin, and only a small fraction is free. This means that most of the drug is inert in terms of pharmacologic actions. If a sulfonamide is administered, it displaces
warfarin from albumin, leading to a rapid increase in the concentration of free warfarin in plasma, because almost 100% is now free, compared with the initial small
%age.

Distribution

impact of protien binding is reduced with drugs with large Vd

1st Order: the rate of drug metabolism is directly proportional to the concentration of free drug. V= {V(max) x C} / K(m)

0 Order: the rate of drug metabolism is independent of the concentration of free drug. V= V(max).

Metabolism Phase | reactions convert lipophilic molecules into more polar ones by introducing or unmasking a polar functional group. i.e., Oxidation

Phase II: This phase consists ot conjugation reactions. conjugation reaction with an endogenous substrate, such as glucuronic acid, sulturic acid, acetic acid, or an amino
acid. results in polar. usuallv more water-soluble combounds that are most often therapeuticallv inactive

Removal of a drug from the body occurs via a number of routes, the most important being through the kidney into the urine. Other routes include the bile, intestine,
lung, or milk in nursing mothers.

Extraction ratio: The drugs enter the kidneys at concentration C1 and exit the kidneys at concentration C2. The extraction ratio = C2/C1.

Elimination Excretion rate (mg/min): Clearnace (ml/min) x Plasma Conc. (mg/ml)

Elimination is usually 1st Order

Total body clearance (CL; )= Ke x Vd

rate of drug elimination from the body = CL,x C

Css (steady-state concentration)= Ro (the infusion rate) / [ke (first-order elimination rate constant) x Vd (volume of distribution)]= Ro / CL;. So Css a Ro

Because ke, CLt, and Vd are constant for most drugs showing first-order kinetics, Css is directly proportional to Ro; that is, the steady-state plasma concentration is
directly proportional to the infusion rate.

The rate constant for attainment of Css is the rate constant for total body elimination of the drug, ke. Thus, fifty percent of the final Css of drug is observed after the time
t, is equal to T/, . i.e Rate of CSS achievemnt is dependanton Ty, .

infusion Infusion Rate affects the Css value not the Css atainment time
Oral Drugs Ezg'ose ilabilit Css = 1 (D)F )
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Autonomic Nervous System

Choline --- > by Acetyle CoA
Acetyle Choline --->
Storage into viscles with ATP and Peptidoglycan --->
Release --- >
Degradation by (Acetylecholinestrase)--->
Reuptake of Choline.

Areas with only sympathetic innervation : Adrenal Medula, Kidney, Pilomotor muscles, Sweat Glands.
Areas with only parasympathetic innervation : lacrimal Glands.

Red = sympathetic actions LACRIMAL GLANDS
Blue = parasympathetic actions
/ Stimulates toars
EYE 3 :
Contraction of iris radial 9

musclie (puplil dilates) ’1;,] SALIVARY GLANDS

Thick, viscous secretion
Coplous, watery secretion

Contraction of irls sphincter

muscle [pupil contracts)
Contraction of clliary muscle

(lens accommodates for near vision)

TRACHEA AND BRONCHIOLES

Dilates
Constricts, increases secretions

ADRENAL MEDULLA

Epinephrine and norepinephrine secreted

HEART

Increased rate; increased contractility
Decreased rate; decreased contractility

KIDNEY

Secretion of renin (|}, increases;
1
iy decreases)

GASTROINTESTINAL

Decrease in muscle motility and tone:;
contraction of sphincters

Increased muscle motility and tone
GENITALIA (female)

Relaxation of uterus

URETERS AND BLADDER

Relaxes detrusor; contraction

of trigone and sphincter BLOOD VESSELS
Contraction of detrusor; (skeletal muscle)
relaxation of trigone and sphincter Dilatiton
GENITALIA (male)

Stimulates ejaculation BLOOD VESSEL
Stimulates erection (skin. mucous membranes, a

splanchnic area)

Constriction

~ P— - e —

Direct Acting Cholinergic Agonists

Actions: | in heart rate and cardiac output, |, in blood pressure by production of NO, 1 Salivation, I GIT motility & Tone, I Bronchial Secreations, Bronchospasm,
Urinary expulsion, Miosis.

Uses: In Eye for Miosis before surgery

Side Effects: Urinary Urgency, Diaphoresis, Miosis, Hypotension, Bradycardia, Diarhea, Nausea, Bronchospasm, salivation

Acetyle Choline




Bethenicol

Actions: same as Ach, but affects Muscarinic receptors only
Uses: Atony of bladder
Side Effects: same as Ach

Carbachol

Actions: same as Ach
Uses: due to high Potency and Side effects only ophthalmic uses (Glaucoma)
Side Effects: same as Ach

Pilocarpione

Actions: same as Ach, with CNS effects

Uses: drug of choice in the emergency lowering of intraocular pressure in Glaucoma, xerostomia resulting from irradiation of the head and neck

Side Effects: same as Ach

Cevimeline

used in Xerstomia

In-Direct Acting Cholinergic Agonists (Reversible)

Physostigmine

Forms relatively stable carbamoylated intermediate with the AcHestrase, which then becomes reversibly inactivated. Naturally occuring compund. Can Enter CNS.

Actions: Same as AcH

Uses: Glaucome, Antidote for Atropine, phenothiazines, and tricyclic antidepressants. increases intestinal and bladder motility

Side Effects: same as AcH with Convulsions.

Neostigmine

Actions: Same as Physostigmine, but no CNS and greater effect on Neuromuscular junctions

Uses: Nintestinal and bladder motility, Myasthinia Gravis.
Side Effects: same as AcH

PyridoStigmine, Ambinomium

used in the chronic management of myasthenia gravis. Their durations of action are intermediate

Demicarium

glaucoma after irredectomy. Diagnosis and treatment of accommodative esotropia.

Edrophonium

Diagnosis of myasthenia gravis. IV edrophonium leads to a rapid increase in muscle strength

Tacrine, Donezipil, Rivastigmine,
galantamine

Used in Alzhiemer's Desease. Tacrine is not used because of Hepato toxicity.

In-Direct Acting Cholinergic Agonists (IRReversible)

Ecothiophate

organophosphate that covalently binds to acetylcholinesterase and permanantly deactivates it. Before aging pralidoxime can reverse its effects.

Actions: generalized cholinergic stimulation, paralysis of motor function.
Uses: Glaucoma
Adverse effects: same as physostigmine

Cholinergic Antagonists (Muscarinic Blockers)

Atropine

Actions: Mydriasis, Cycloplegia, J, GIT motility, | Bladder motility, | Heart Rate at low doses while THR at high doses, |, Secretions, Bronchodilation.

Uses: Ophthalmic, Antispasmodic, antidote for cholinesterase inhibitor insecticides, anti secretory,

Side effects: restlessness, confusion, hallucinations, and delirium, dry mouth, blurred vision, tachycardia.

Scopolamine

Actions: same as atropine, with CNS actions greater.
Uses: anti motion sickness, blocking short term memory.

Ipratropium Used as inhaler for Bronchospasm
Tropicamide & Cyclopentolate Ophthalmic uses
Pirenzipine M1 muscarinc blocker |, GIT acid secretions
Cholinergic Antagonists (Ganglionic Blockers)
Nicotine 1st stimulate than inhibts systems

Macamylamine

Used In emergency hypertension

Cholinergic Antagonists (Neuromuscular Blockers) Non depolarizing

Tubocurarine, Atracurium,
Pencuronium, Vecuronium

Actions:at low doses competetive blocking, at high doses blocks ion chennels. Musclar fucntions are blocked. Face & Eye--fingers--neck, limbs, Trunck--intercostal--

respiratory.
Tubo, miva, atra also release histamine causing |, BP, bronchospasm.
Uses: as adjuvants in aneasthesias.

Side: Minimal. interact with Anticholinestrase Inhibitprs, aminoglycoside antibiotics, Ca chennel blockers

Cholinergic Antagonists (Neuromuscular Blockers) Depolarizing

Succinyle choline

No histamine release, rapid onset, short duration.
Used in endotracheal intubation
hyperthermia with halothane, apnea, hyperkalemia.

Adrenergic Agonists (Direct Acting)

Tyramine(Hydroxylation)-->DOPA(Decarboxylation)-->DOPAmine(Hydroxylation)--> Norepinephrine(20%)(Methylation)-->Epinephrine(80%)-->Storage-->Release(Exocytosis) ------------- >Metabolism
(COMT/MAO)-->Reuptake

ADRENOCEPTORS |

! -
| o, _ o, J B, J B,
| Inhibition of 8 Vasodilation
i~ Vasoconstriction norepinephrine Tachycardia o -
release Slightly decreas

| Increased peripheral ~ Increased lipolysis peripheral resistance

feistance Inhibition of acetylcholine ~ Increased myocardial Bronchodilation
' Increased blood pressure S contractility Increased muscle
- . = Inhibition of - and liver glycogenolysis
| L Insulin release :::c':e:;‘ed ienes Increased release
~ Increased closure of of glucagon

Internal sphincter of Relaxed uterine

the bladder

smooth muscle

Esmolol I 10 min

Aceburolo! IEZLTIN

pindolo! NEE TR

Metoprolol 3—4 hr

propranolol

Timolol 4-6 hr

Labetalo! IEETT NN

Carvedilol m -

Nadolol 14-24 hr -

Catecholamines

3, 4-dyhroxy benzine structure, Natural (Epi, Norepi, Dopamine), Synthetic (Isopro, dobutamine). Rapid action & Inctivation, no CNS penetration

Epinephrine

(@, B)

Actions: THR, TMHT, T BP(Sys),  BP(Dias)-B effect, Bronchodilation, hyperglycemia, lypolisis, Mydriasis.

Uses: Bronchodiation, Ophthalmic, Anaphylactic shcok, cardiac arrest, with Local aneasthetics.

Adverse: anxiety, fear, tension, headache, and tremor, arrhythmias, heamorrhage, pulmonary oedema.

Nor epinephrine

Actions:  HR-reflex action of marked vasoconstriction , *BP(Sys) (Dias)
Uses: Shock, but Metaraminol is prefferd b/c it does not inhibit renel flow.

1
(o, B1) Adverse: same as epinephrine
. Same as Epi, but renel flow is P due to action on Dopa receptors.
Dopamine .
Drug of Chioce for shock
(o, B, D)

Adverse:same as Epi




Oxymetaxoline

used locally in the eye or the nose as a vasoconstrictor, causing Nasal Decongestion.

(al,2)

Phenylephrine vasoconstrictor that M BP(Sys) (Dias), reflex bradycardia.

(al) Used as Nasal Decongestant, supraventricular tachydardia.

Methoxamine used in supraventricular tachycardia & to overcome hypotension during surgery.
(al) Adverse: Hypertensive headache, vomiting

Clonidine , a-Methyldopa . . . . . N
(«2) Used in Hypertension, ADHD, alleviate Opiate withdrawal symptoms, Migraine

Isopreterinol

Actions: TMHR, TMHT, MBP(Sys), 1 BP(Dias), bronchodilation, Sugar Levels.
Uses: Arterioventricular Shock

1,2 . .

(B ) Adverse: same as epinephrine

Dobutamine Used to “cardiac output in congestive heart failure, inotropic support after cardiac surgery. The does not THR & 02 demands.
(B1) Adverse: Tolerance, same as epi

Metaproterinol Bronchodilation, with some cardiac stimulation

B2>1)

Albuterol, Pirbuterol, Terbutaline Short acting bronchodilators

(B2)

Salmetrol, F trol

(z r:)e rol, rormetrol, Long acting bronchodilators

Adrenergic Agonists (INDirect Acting)

Amphetamine

See CNS stimulants

(a, B)-CNS
Adrenergic Agonists (Direct Acting)
Ephiderine Release stored norepinephrine from nerve endings, & directly stimulate both a, B receptors. Ephedrine and pseudoephedrine have excellent absorption orally and
Psuedo Ephiderine penetrate into the CNS; however, pseudoephedrine has fewer CNS effects
(o, B) used as Nasal Decongestant, 1" BP, Bronchodilation

Adrenergic Antagonists

Phenoxybenzamine (a)

Vasodilation, | peripheral Resistance, Reflex tachycardia, |, BP, Epinephrine Reversal.
Used in Pheochromocytoma, Ranaud's Desease
Adverse:postural hypotension, nasal stuffiness, nausea, and vomiting, Sexual dysfunction

Phentolamine (a)

Vasodilation, | peripheral Resistance, Reflex tachycardia, |, BP, Epinephrine Reversal.
Used in Pheochromocytoma, Impotense, Ranaud's Desease
Adverse:Postural hypotension, nasal stuffiness, nausea, and vomiting, Sexual dysfunction, arythmias, anginal pain

Doxazocin, Prazocin, Trazocin, Alfuzocin,
Tamsulosin
(al)

Vasodilation, |, peripheral Resistance, |, BP

1st three are used in Hypertension, 1st dose effect.

other 2 are used in benign prostatic hyperplasia or BPH

Adverse: dizziness, a lack of energy, nasal congestion, headache, drowsiness, and orthostatic hypotension

Yohimbine (a2)

Yohimbine works at the level of the CNS to increase sympathetic outflow to the periphery. It directly blocks i+2 receptors and has been used to relieve vasoconstriction
associated with Raynaud's disease. Yohimbine is contraindicated in CNS and cardiovascular conditions because it is a CNS and cardiovascular stimulant.

Propranolol

(B)

Actions: J HR,  HT, J Heart 02 Demand, {,BP, no Postural Hypotensin due to Peripheral Vasoconstriction, Bronchoconstriction, {,Renel Flow due to {,BP results in Na
Retention, disturbances in glucose metabolism, blocks action of Isoproterinol.

Uses: Hypertension, glaucoma, angina, hyperthyroidism, Myocardial Infarction, Migrain prophylaxis

Adverse: Bronchoconstriction, Arrhythmias, Sexual impairment, Disturbances in metabolism.

Timolol, Nadolol

(B)

more potent than propranolol, with longer duration of action.
Used in Glaucoma, & occasionally, for systemic treatment of hypertension

Acebutolol, Atenolol, Esmolol,
Metoprolol

(B1)

antagonize B1 receptors at doses 50- to 100-fold less than those required to block B2 receptors. { BP in hypertension and increase exercise tolerance in angina. Esmolol
has a very short lifetime. little effect on pulmonary function, peripheral resistance, and carbohydrate metabolism

useful in hypertensive patients with impaired pulmonary function, & Diabetes. Atenolol (Glaucoma)

Adverse:dizziness, drowsiness, fatigue, bradycardia

Acebutolol, Pindolol
(B1-1SA)

intrinsic sympathomimetic activity, i.e, stimulate 1,2.
effective in hypertensive patients with moderate bradycardia

Labetolol, Carvedilol

(a, B)

Peripheral vasodilation, |, BP, useful in treating hypertensive patients for whom increased peripheral vascular resistance is undesirable.
Labetalol may be employed as an alternative to methyldopa in the treatment of pregnancy-induced hypertension.
Adverse:Orthostatic hypotension and dizziness

Anti-Inflammatory drugs

Inflamation initiation-->WBC Activation-->T-Lymphocytes Activation-->Monocytes & Macrophages Activation-->secretion of proinflammatory cytokines (TNF-a, IL-1) in Synovium-->1)] cellular infiltration into
endothelium by release of histamines, kinins, & prostaglandins. 2)*C-reactive protein by hepatocytes.3) release of proteolytic enzymes (collagenases and metalloproteinases) by chondrocytes (cells that
maintain cartilage), leading to degradation of cartilage & joint space narrowing.4) P osteoclast activity (osteoclasts regulate bone breakdown), resulting in focal bone erosions and bone demineralization around
joints; 5) systemic manifestations in which organs such as the heart, lungs, and liver are adversely affected. B lymphocytes are also involved and will produce rheumatoid factor (inflammatory marker) and other
autoantibodies with the purpose of maintaining inflammation.

Arachidonic acid, a 20-carbon fatty acid, is the primary precursor of the prostaglandins and related compounds.

All eicosanoids with ring structures, i.e, prostaglandins, thromboxanes, and prostacyclins are synthesized via the cyclooxygenase pathway.
Cyclooxygenase-1 (COX-1, Housekeeping enz) is responsible for the physiologic production of prostanoids.

(COX-2) causes the elevated production of prostanoids that occurs in sites of disease and inflammation.

PG-E2 causes Pain, pyrexia, T GIT mucosal Secretions, oppose vasoconstrition of renel vessels
PG-F2 N GIT mucosal Secretions, oppose vasoconstrition of renel vessels
PG-I2 J GIT acid secretion

Salicylates (Asprin, Salicylic acid,

Methyl SA)

Asprin ireversibly acetylates Cox. Others are reversible.

Actions: Anti-inflammatory, Analgesic action (Musculoskeletal, not visceral), Antipyretic,

at therapeutic doses M alveolar ventilation, hyperventilation & Repiratory alkalosis at higher doses & Resp. paralysis & resp. acidosis with toxic doses.

NGl secretion |, mucus protection causing epigastric distress, ulceration, hemorrhage, & Fe-deficiency anemia.

Low doses (60-81 mg/day) can irreversibly inhibit TXA production in platelets via acetylation of cox. B/c platelets lack nuclei, they cannot synthesize new enzyme, and
the lack of TXA persists for the lifetime of the platelet (3-7 days). As a result platelet aggregation is reduced, producing prolonged bleeding time. Finally, aspirin also
inhibits cox in endothelial cells, resulting in reduced PGI2 formation; however, endothelial cells are able to re-synthesize new cox. Therefore, PGI2 is available for
antiplatelet action. Na & water retention(inhibition of synthesis of PGE2 and PGI2).

Uses:Anti-inflammatory, antipyretic, and analgesic uses, External Products, | Platelet aggregation in heart conditons that are benifited by it (Ischemia, Myo. Infarction.)
Adverse:ulceration, epigastric distress, nausea, and vomiting, microscopic Gl bleeding, prolonged bleeding time, Hypersensitivity, Reye's syndrome, pregnancy category C
in Trimesters 1 & 2 & D in Trimester 3

Propionic Acids
(Ibuprofen, Ketoprofen, Naproxen,
Flurbiprofen, fenoprofen, Oxaprozin)

All possess anti-inflammatory, analgesic, and antipyretic activity; additionally, they can can alter platelet function and prolong bleeding time.
uses: chronic treatment of RA and osteoarthritis, because their Gl effects are generally less intense than those of aspirin.
adverse effects are Gl, ranging from dyspepsia to bleeding. Heafaches, tinnitus, dizziness




Acetic acids,
indomethacin, sulindac, etodolac

All have anti-inflammatory, analgesic, and antipyretic activity. toxicity of indomethacin limits its use to the treatment of acute gouty arthritis, ankylosing spondylitis, and
osteoarthritis of the hip.

Fenamates
(Mefenamic Acid)

have no advantages over other NSAIDs as anti-inflammatory agents. Their side effects, such as diarrhea, can be severe, and they are associated with inflammation of the
bowel. Cases of hemolytic anemia have been reported.

Oxicams
(Piroxicam, Meloxicam)

used to treat RA, ankylosing spondylitis, and osteoarthritis. They have long half-lives, which permit once-daily administration. Meloxicam inhibits both COX-1 and COX-2,
with preferential binding for COX-2, and at low to moderate doses shows less Gl irritation than piroxicam. However, at high doses, meloxicam is a nonselective NSAID,
inhibiting both COX-1 and COX-2

Hetero Arylacids
(Diclofenac, Ketorolac,
Tolmetin)

Used in long-term use in the treatment of RA, osteoarthritis, and ankylosing spondylitis.
Ketorolacis a potent analgesic but has moderate anti-inflammatory effects, can cause fatal peptic ulcers as well as Gl bleeding and/or perforation of the stomach or
intestines

Cox-2 Inhibitor

selective for inhibition of COX-2. approved for treatment of RA, osteoarthritis, and pain. celecoxib does not inhibit platelet aggregation and does not increase bleeding
time. Celecoxib has similar efficacy to NSAIDs in the treatment of pain and the risk for cardiovascular events.

Celecoxib - . .
( xib) Adverse: Headache, dyspepsia, diarrhea, and abdominal pain

Nabumetone [na-BYOO-meh-tone] is indicated for the treatment of RA and osteoarthritis and is associated with a low incidence of adverse effects. dose should be
Nebumetone . , . . .

adjusted in those with creatinine clearance of less than 50 mL/min.

inhibits prostaglandin synthesis in the CNS. This explains its antipyretic and analgesic properties. does not affect platelet function or increase blood clotting time.
Others Acetaminophen is the analgesic/antipyretic of choice for children with viral infections or chickenpox (recall that aspirin increases the risk of Reye's syndrome).

(Acetaminophen)

Acetaminophen does not antagonize the uricosuric agents probenecid or sulfinpyrazone and, therefore, may be used in patients with gout who are taking these drugs.
Adverse:virtually free of any significant adverse effects, hepatotoxicity with T doses.

Desease Modifying Antilnflamatory Drugs (DMARDs)

Methotrixate

Immunosupresant, slows the appearance of new erosions within involved joints on radiographs, Response time 3-6 weeks, lower doses are required as compared to for
cancer treatment.

Adverse: ulceration and nausea, Cytopenias. Cirrhosis of the liver, & an acute pneumonia-like syndrome with prolonged usage. leucovorin (Folinic acid) once daily after
methotrexate reduces the severity of the adverse effects.

Hydroxy Chloroquine

also used in the treatment of malaria. It is used for early, mild RA and has relatively few side effects, including Renel Toxicity. Used with MTX.

immunomodulatory agent that preferentially causes cell arrest of the autoimmune lymphocytes through its action on dihydroorotate dehydrogenase.

Leflunomide approved for RA. It not only { pain and inflammation but also { progression of structural damage.

headache, diarrhea, and nausea, weight loss, allergies.
Salfasalzine used for early, mild RA in combination with hydroxycholoroquine and methotrexate
D-Penicillamine slows the progression of bone destruction and RA, Heavy metal poisoning.
Gold salts Gold compounds are being used infrequently by rheumatologists because of the need for meticulous monitoring for serious toxicity

Genetically engineered fusion protein that binds to TNF-a & block its interaction with TNF receptors. use in patients with polyarticular-course juvenile RA, psoriatic
eternacept arthritis, ankylosing spondylitis, and psoriasis. With MTX more effective.

Adverse:local inflammation at the site of injection

Chimeric I1gG monoclonal antibody. binds specifically to human TNF-a. used with MTX in patients with RA. Not used alone. also in plaque psoriasis, psoriatic arthritis,
infliximab ulcerative colitis, ankylosing spondylitis, and Crohn's disease.

Adverse: Infusion reactions,as fever, chills, pruritus, or urticaria.

Adalimumab

Recombinant monoclonal antibody that binds to human TNF-a. Used in moderate to severe RA, either as monotherapy or in combination.
Adverse:headache, nausea, rash, reaction at the injection site or increased risk of infection.

Anakinra

Anakinra is an IL-1 receptor antagonist.
Administered subcutaneously once a day if renal function is normal, and every other day in those with moderate to severe renal impairment.

Abatacept

Abatacept soluble recombinant fusion protein that prevents full T-cell activation.
Used in moderate to severe RA.
Adverse: Headache, upper respiratory infections, nasopharyngitis, and nausea

Rituximab

Chimeric murine/human monoclonal antibody against CD20 antigen on normal and malignant B lymphocytes, resulting in B-cell depletion.
Used in moderate to severe RA.
Adverse: Infusion reactions (i.e, urticaria, hypotension, or angioedema)

Anti-Gout Drugs

Colchicine

plant alkaloid, has been used for the treatment of acute gouty attacks as well as chronic gout.

Colchicine inhits the fuctino of tubulin, disrupting cellular functions, such as the mobility of granulocytes, thus | their migration into the affected area. Furthermore,
blocks cell division by binding to mitotic spindles. Colchicine also inhibits the synthesis and release of the leukotrienes. Colchicine must be administered within 24 to 48
hours of onset of attack to be effective.

Adverse: nausea, vomiting, abdominal pain, and diarrhea. Chronic administration may lead to myopathy, neutropenia, aplastic anemia, and alopecia.

Allopurinol

purine analog that the { production of uric acid by competitively inhibiting the last two steps in uric acid biosynthesis that are catalyzed by xanthine oxidase.
Used in reatment of primary hyperuricemia of gout and hyperuricemia secondary to other conditions.
Adverse: Hypersensitivity reactions, especially skin rashes

Uricosuric agents
Probenecid & sulfinpyrazone

Uricosuric drugs are weak organic acids that promote renal clearance of uric acid by inhibiting the urate-anion exchanger in the proximal tubule that mediates urate
reabsorption.
Adverse: gastric distress

Heart Failure (Arteriosclerotic HD, myocardial infarction, Hypertensive HD, Valvular HD, Dilated cardiomyopathy, Congenital HD)

Heart failure (HF) is a complex, progressive disorder in which the heart is unable to pump sufficient blood to meet the needs of the body. Its cardinal symptoms are dyspnea, fatigue, and fluid retention.
Often accompanied by abnormal *in blood volume & interstitial fluid, hence the term Congestive HF b/c symptoms include dyspnea from pulmonary congestion in left HF, and peripheral edema in right HF.




Compensatory physiological responses in HF:

N sympathetic activity: Baroreceptors sense a , in BP and activate the sympathetic nervous system, which stimulates B-adrenergic receptors in the heart. This results in an MHR & HT. In addition,
vasoconstriction (al-mediated) T venous return & M cardiac preload. These responses M the work of the heart &, therefore, contribute to further decline in cardiac function.

Activation of the renin-angiotensin system: results in M peripheral resistance & retention of sodium and water. Blood volume 1%, & more blood is returned to the heart.

Myocardial hypertrophy: The heart increases in size, and the chambers dilate and become more globular. Initially, stretching of the heart muscle leads to a stronger contraction of the heart. However, excessive

elongation of the fibers results in weaker contractions, and the geometry diminishes the ability to eject blood.
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PHASE O: FAST UPSTROKE

Na*" channels open (“fast channels”)
resulting in a fast inward current

® Upstroke ends as Na® channels are
rapidly inactivated.

Sodium current is blocked by anti-
arrhythmic agents, such as gquinidine.
Cefl
membrane

PHASE 1: PARTIAL REPOLARIZATION

® The initial rapid phase of repolarization
is due to:

1) inactivation of Na® channels.

2) K" channels that rapidly open and
close, causing a transient outward current.

Cell
membrane

PHASE 2: PLATEAU

® Voltage-sensitive Ca®"channels
open, resulting in a slow inward
(depolarizing) current that balances
the slow outward (polarizinglleak of K*.

Cell
membrane

Ca*
a

Time {seconds)

PHASE 3: REPOLARIZATION

Ca?" channels close.

K* channels open, resulting in
an outward current that leads to
membrane repolarization.

Cell

membrane

car o N
K’\

® Increasing depolarization results
from gradual increase in sodium
permeability.

't
1.0
KO
Outside inside K-
cell colt
PHASE 4: FORWARD CURRENT

The net result of the action K*
to this point is a net gain of Na* ® The spontaneous depolarization
and loss of K*. This imbalance i K- automatically brings the cell to
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ACE-Inhibitors
(Captopril, Enalapril, Lisinopril,
Fosinopril, Ramipril, Quinapril)

Actions:Angiotensin-converting enzyme (ACE) inhibitors cause Vasodilation as a result of the combined effects of lower vasoconstriction caused by | angiotensin Il & the
potent vasodilating effect of > bradykinin. ACE inhibitors decrease vascular resistance, venous tone, and blood pressure, resulting in an increased cardiac output. AlsoJ,
secretion of aldosterone, resulting in |, Na & water retention & 7 K.

Uses: Agents of choice in HF. Presence of food may decrease absorption.
Adverse: Postural hypotension, renal insufficiency, hyperkalemia, angioedema, and a persistent dry cough

Angiotensin-receptor blockers
(Candesartan, Losartan, Telmisartan,
Valsartan)

Actions:Nonpeptide, orally active extremely potent compounds that have more complete blockade of angiotensin action, but no effect on Bardykinin. Also, secretion of
aldosterone, resulting in |, Na & water retention & P K.
Uses: Hypertension, in HF as substitute for ACE inhibitors. Once daily dosage
Adverse:Same as Ace-Inhi. But not Cough

B-Blockers
(Atenoloo, Carvedilol, Metoprolol)

Actions:benefit of B-blockers is due to their ability to prevent the changes that occur b/c of the chronic activation of the sympathetic nervous system, including |, HR &
inhibiting the release of renin. In addition, B-blockers also prevent the direct deleterious effects of norepinephrine on the cardiac muscle fibers, | ,remodeling,

hypertrophy & cell death.
Uses: B-Blockade is recommended for all patients with heart disease except those who are at high risk but no symptoms or those who are in acute HF.
Adverse: dizziness, drowsiness, fatigue, bradycardia




Diuretics Diuretics relieve pulmonary congestion & peripheral edema. Also useful in { the symptoms of volume overload, including orthopnea & paroxysmal nocturnal dyspnea.

(Furosimide, loop , Bumetnide, loop Also | plasma volume &, subsequently, {, venous return (preload). This |, cardiac workload & oxygen demand. May also {,afterload by {, plasma volume, thus {,BP.
Matolazone, Thiazide Thiazide diuretics are relatively mild diuretics & lose efficacy if patient creatinine clearance is less than 50 mL/min. Loop diuretics are used for patients who require
Hydrochlorthiazide) extensive diuresis & those with renal insufficiency.

Direct Vasodilators Dilation of venous blood vessels leads to a { in cardiac preload by M the venous capacitance; arterial dilators |, systemic arteriolar resistance & |, afterload.
(Hydralazine , Isosorbide DiNo3 If the patient is intolerant of ACE inhibitors or B-blockers, the combination of hydralazine & isosorbide dinitrate is most commonly used. [Note: Calcium-channel blockers
Na Nitropruside) should be avoided in patients with HF.]

Cardiac glycosides are a group of chemically similar compounds that can M the contractility of the heart muscle &, are widely used in treating HF. Very low therapeutic

Inotropic Drugs index. They influence the Na & Ca ion flows in the cardiac muscle, thereby 1> contraction of the atrial & ventricular myocardium. J,Na (out)-K (in) exchange, & leads to
Digitalis Glycosides-Foxglove Plant J Ca extrusion in exchange for Na. thus inracellular Ca is 1.
(Digoxin, Digitoxin) Uses: Atrial Fibrilation, Left Ventricular systolic dysfunction. only used in Left sided HF.

Adverse: Toxicity, Hypokalemia, arrhythmia, Anorexia, nausea, and vomiting.
Inotropic Drugs Dobutamine leads to " in intracellular cAMP, resulting in the activation of protein kinase. Slow Ca channels are one important site of phosphorylation by protein kinase.
B-Adrenergic agonists When phosphorylated, the entry of Ca into the myocardial cells 1, thus /I contraction. obutamine must be given by intravenous infusion and is primarily used in the
(Dobutamine) treatment of acute HF in a hospital setting.
Phosphodiestrase Inhibitors “Nintracellular cAMP, resulting in Nintracellular Ca &, therefore, cardiac contractility.
(Amrinone, Milrinone) Used in Acute HF

Patients with M heart disease have Mevels of aldosterone due to angiotensin Il stimulation & { hepatic clearance of the hormone. Spironolactione prevents salt
retention, myocardial hypertrophy, & hypokalemia. Pottasim should not be given with it.
Adverse:Gastric disturbances, as gastritis & peptic ulcer; lethargy & confusion; endocrine abnormalities, as gynecomastia, decreased libido, and menstrual irregularities.

Aldosterone Antagonist
(Spironolactone)

Anti Arrythamic Drugs

P-Blockers are the drugs of choice in
atrial fibrillation, because they decrease
heart rate and promote conversion to
sinus rhythm. Long-term, low-dose
anticoagulant therapy reduces the risk
of stroke that is associated with atrial

This common arrhythmia involves multiple
ectopic focl of atrial cells, creating a chaotic
movement of impulses through the atria.
The ventricular response is rapid (100-150
beats per minute) and irregular. Cardiac

output is decreased and exercize intolerance kﬁb'iﬂaﬁon.
is common.
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Inhibition of K channels (Class Il activity) widens the action potential, leading to a prolonged QT interval on the electrocardiogram. Such an effect is associated with risk of developing life-threatening ventricular
tachyarrhythmias (torsades de pointes). The most common cause of QT prolongation is drug-induced, although it may also be genetic. QT prolongation is not only seen with Class Ill antiarrhythmics. Drugs such
as cisapride, grepafloxacin, terfenadine, and astemizole were withdrawn from the market because of severe and fatal arrhythmias. Erythromycin, clarithromycin, pentamidine, moxifloxacin, levofloxacin,
imipramine, desipramine, amitriptyline, doxepin, thioridazine, mesoridazine, haloperidol, risperidone, ziprasidone, and quetiapine are some of the drugs known to prolong the QT interval.

Actions: Binds to open & inactivated Na channels & prevents Na influx, thus , rapid upstroke during Phase 0. Also Has Class lll activity (K channel Blocking). Alos has
Class I-A mild anticholinergic effects.

Quinidine Uses: In wide variety of arrhythmias, including atrial, AV-junctional, & ventricular tachyarrhythmias.

Adverse: Torsades de pointes, SA & AV block or asystole, Ventricular Tachicardia, Nausea, Vomiting, Diarhea

Class I-A Same as Quinidine
Procainamide Adverse:Lupus erythematosus, SA & AV block or asystole, depression, hallucination, and psychosis, low GIT problems




Class I-A
Disopyramide.

Same as Quinidine, plus greater -ve inotropic effect & also peripheral vasocinstriction.
Adverse:anticholinergic activity (for eg, dry mouth, urinary retention, blurred vision, & constipation)

Class I-B
Lidocaine, Mixelitine, Tocainide

Class IB agents rapidly associate and dissociate from sodium channels. Thus, the actions of Class IB agents are manifested when the cardiac cell is depolarized or firing
rapidly.

Lidocaine is used in ventricular arrhythmias during myocardial infarction. Also Local Aneasthetic. Only CNS effects i.e, drowsiness, slurred speech, paresthesia, agitation,
confusion, & convulsions.

Mexiletine is used in chronic ventricular arrhythmias with previous myocardial infarction.

Tocainide is used in ventricular tachyarrhythmias. Has pulmonary toxicity, which may lead to pulmonary fibrosis.

Class I-C
Flecainide, Propefenone

They suppresses Phase 0 upstroke marked slowing of conduction in all cardiac tissue, even at normal heart rates.
Used in ventricular arrhythmias.
Adverse: dizziness, blurred vision, headache, & nausea, aggravate preexisting arrhythmias, Induce life-threatening ventricular tachycardia.

Class Il
Propranolol, Metoprolol, Esmolol

Class Il agents are useful in treating tachyarrhythmias caused by increased sympathetic activity.
Propranolol |, sudden arrhythmic death after myocardial infarction. Has ability to prevent ventricular arrhythmias.
Metoprolol is most widely used in arrhythmias. Compared to propranolol, it reduces the risk of bronchospasm.

Class Il agents block K-channels &, thus, {, K current during repolarization of cardiac cells. All Class Il drugs have the potential to induce arrhythmias.

Class Il Amiodarone is most commonly used drug .it contains iodine & is related to thyroxine. Has complex effects, showing Class I, Il, 1ll, & IV actions. It has antianginal effect as

Amiodarone well. used in the treatment of severe refractory supraventricular & ventricular tachyarrhythmias.nterstitial pulmonary fibrosis, gastrointestinal tract intolerance, tremor,
ataxia, dizziness, hyper- or hypothyroidism, liver toxicity, photosensitivity, neuropathy, muscle weakness, and blue skin discoloration

Class llI A class lll antiarrhythmic agent, with potent nonselective B-blocker activity.

Sotalol lowest rate of acute or long-term adverse effects, Torsades de Pointes

Class Ill-Dofetilide

first-line antiarrhythmic agent in patients with persistent atrial fibrillation and heart failure or in those with coronary artery disease with impaired left ventricular
function

Class IV
Verapamil, Diltiazem

Block open, depolarized Voltage-Sensitive channels causing a | in slow inward current that triggers cardiac contraction. use-dependent; i.e, they block most effectively
when the heart is beating rapidly.

Uses: More effective against atrial than ventricular arrhythmias, Hypertension, Angina.

Adverse: Bradycardia, Hypotension

Other Digoxin shortens the refractory period in atrial & ventricular cells while prolong effective refractory period & diminishing conduction velocity in the AV node. Used to
Digoxin control the ventricular response rate in atrial fibrillation & flutter.

Other Naturally occurring nucleoside. At P doses, | conduction velocity, I refractory period, & | automaticity in AV node. given IV is drug of choice for acute supraventricular
Adenosine tachycardia. Has low toxicity but causes flushing, chest pain, and hypotension.

Anti Angina Drugs

Angina pectoris is a characteristic sudden, severe, pressing chest pain radiating to the neck, jaw, back, and arms. It is caused by coronary blood flow that is insufficient to meet the oxygen demands of the

myocardium, leading to ischemia.

Stable Angina

characterized by a burning, heavy, or squeezing feeling in the chest. Caused by the |, of coronary perfusion due to a fixed obstruction produced by coronary
atherosclerosis.

Unstable Angina

Unstable angina lies between stable angina on the one hand and myocardial infarction on the other.

Prinzmetal's angina

Prinzmetal's angina is an uncommon pattern of episodic angina that occurs at rest and is due to coronary artery spasm

Organic Nitrates

(Nitroglycerin,

Isosorbide DINO3

Isosorbide MonoNo3, Amyl Nitrile)

Organic nitrates (& nitrites) are simple nitric & nitrous acid esters of glycerol. Nitares-->Nitrites-->NO-->cAMP-->Vasodilation.

Nitrates |, coronary vasoconstriction & M perfusion of the myocardium by relaxing coronary arteries. In addition, they relax veins, |, preload & myocardial oxygen
consumption.

Adverse: headache. M doses cause Postural Hypotension, tachycardia & Flushing. Tolerance (Nltrate free Interval 10-12hrs requird)

B-Blockers
Acebutolol, Atenolol, Metoprolol,
Esmolol

The B-blockers | the oxygen demands of the myocardium by lowering both the rate and the force of contraction of the heart. Propranolol is the prototype for this class of
compounds, but it is not cardioselective. Thus, other 1%-blockers, such as metoprolol or atenolol, are preferred. It is important not to discontinue 12-blocker therapy
abruptly. The dose should be gradually tapered off over 5 to 10 days to avoid rebound angina or hypertension.

Ca-Channel Blockers
Verapamil, Diltiazem, Amlodipine,
Nifedipine

The calcium-channel blockers protect the tissue by inhibiting the entrance of calcium into cardiac and smooth muscle cells of the coronary and systemic arterial beds. All
calcium-channel blockers are therefore arteriolar vasodilators that cause a decrease in smooth muscle tone and vascular resistance. Verapamil mainly affects the
myocardium, whereas nifedipine exerts a greater effect on smooth muscle in the peripheral vasculature. Diltiazem is intermediate in its actions.

Anti Hypertension Drugs
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Diuretics (Thiazide)
Hydrchorlthiazide, chorlthiazide

Diuretics can be used as first-line drug therapy for hypertension unless there are compelling reasons to choose another agent.

They { bp initially by * Na & water excretion. This causes a J in extracellular volume, resulting in a J in cardiac output & renal blood flow.

Thiazide diuretics |, blood pressure in both the supine & standing positions, & postural hypotension is rarely observed except in elderly, volume-depleted patients. They
counteract the Na & water retention observed with other agents used in the treatment of hypertension (for example, hydralazine).Thiazides are useful in combination
therapy with B-blockers, ACE inhibitors, ARBs, and K-sparing diuretics. They are particularly useful in black or elderly patients. Not effective in Patients with inadequate
kidney function (creatinine clearance, <50 mL/min).

Adverse: Hypokalenmia, Hypomagnesemia, Hyperurecimia, Hyperglycemia

Diuretics (Loop)
Furosemide, Bumetanide

The loop diuretics act promptly, even in patients with poor renal function or who have not responded to thiazides or other diuretics. Loop diuretics cause renal vascular
resistance &P renal blood flow. Loop diuretics *Ca2+ content of urine, whereas thiazide diuretics /it.
Adverse: Ototoxicity, Hyperuricemia, Hypomagnicemia, Hypokalemia

Diuretics (K-Sparing)

Furosemide, Bumetanide,
Hydrcholthiazide, Spironolactone,
Eplirinone, Triametrene

Amiloride [a-MIL-oh-ride] and triamterene [tri-AM-ter-een] (inhibitors of epithelial sodium transport at the late distal and collecting ducts) as well as spironolactone
[speer-on-oh-LAK-tone] and eplerenone [eh-PLEH-reh-none](aldosterone-receptor antagonists) reduce potassium loss in the urine. Spironolactone has the additional
benefit of diminishing the cardiac remodeling that occurs in heart failure.




B-Blockers
Propranolol, Atenolol, Metoprolol,
Esmolol

B-Blockers are currently recommended as first-line drug therapy for hypertension when when concomitant disease is present. They {, BP by { cardiac output.
More effective for treating hypertension in white than in black patients and in young compared to elderly patients.
Adverse: Sexual Dysfunction, Exercise Intolerance

ACE-Inhibitors
(Captopril, Enalapril, Lisinopril,
Fosinopril, Ramipril, Quinapril)

ACE inhibitors /BP by |, peripheral vascular resistance without reflexively 1 cardiac output, rate, or contractility. ACE inhibitors are most effective in hypertensive
patients who are white and young. However, when used in combination with a diuretic, the effectiveness of ACE inhibitors is similar in white and black patients with
hypertension.ACE inhibitors slow the progression of diabetic nephropathy and decrease albuminuria.

Angiotensin-receptor blockers
(Candesartan, Losartan, Telmisartan,
Valsartan)

ARBs are alternatives to the ACE inhibitors. ARBs do not increase bradykinin levels. ARBs decrease the nephrotoxicity of diabetes, making them an attractive therapy in
hypertensive diabetics.

Renin Inhibitor-Aliskerin

Aliskiren directly inhibits renin and, thus, acts earlier in the renin-angiotensin-aldosterone system than ACE inhibitors or ARBs. Aliskiren can also cause cough and
angioedema

Ca-Channel Blockers
Verapamil, Diltiazem, Amlodipine,
Nifedipine

Calcium-channel blockers are recommended when the preferred first-line agents are contraindicated or ineffective.

Diphenylalkylamines: Verapamil-----Benzothiazepines: Diltiazem-----Dihydropyridines: 1st Gen Nifedipine 2nd Gen: Amlodipine, Felodipine, Isradipine, Nicardipine, &
Nisoldipine.

Adverse:Constipation, Dizziness, headache, & a feeling of fatigue due to Low BP.

a-Blockers
Doxazocin, Prazoson, Trazocin

They { peripheral vascular resistance & { arterial bp by causing relaxation of both arterial & venous smooth muscle. These drugs cause only minimal changes in cardiac
output, renal blood flow, &glomerular filtration rate. Therefore, long-term tachycardia does not occur, but salt & water retention does.
Adverse: Postural Hypotension, Reflex tachycardia and first-dose syncope.

a, B-Blockers--Carvedilol, Labeltolol

They although are effective antihypertensive, are mainly used in the treatment of heart failure.

Other-Clonidine

a2 Agonist. Used primarily for the hypertension not responding adequately to two or more drugs, and with Renel desease.

Other-a-Methyl DOPA

a2-agonist that is converted to methylnorepinephrine centrally. especially valuable in treating hypertensive patients with renal insufficiency. Adverse: sedation &
drowsiness.

Causes direct vasodilation of arteries & arterioles. Results in a | peripheral resistance, which in turn prompts a reflex 1~ in HR & output. almost always used in

Other combination with B-blockers & Diuretic to balance reflex Tachycardia. Together, the three drugs { cardiac output, plasma volume, & peripheral vascular resistance.
Hydralazine Monotherapy used in pregnancy-induced hypertension.
Adverse: headache, tachycardia, nausea, sweating, arrhythmia, & precipitation of angina. A lupus-like syndrome high dosage.
Oth Causes dilation of arterioles but not of venules. administered orally for treatment of severe to malignant hypertension that is refractory to other drugs. Reflex
er . . . . . . .
Minoxidil tachycardia & fluid retention require the concomitant use of a loop diuretic & B-blocker.
inoxidi

Adverse: Na & water Retention

In Emergencies
Na-Niropruside, Labetalol,
Fenoldopam, Nicardipine

Used in Hypertensive Emergencies

Drugs affecting blood

Pletilet Aggregation Inhibitor
Asprin

Arachidonic acid-->PgH2 by COX-1-->TXA2, which is released into plasma which promotes the clumping process that is essential to the rapid formation of a hemostatic
plug. Aspirin inhibits TXA2 synthesis from arachidonic acid.

Used in transient cerebral ischemia, to J recurrence myocardial infarction, & to |, mortality in pre & post myocardial infarct patients.

Adverse: Git, T bleeding time

Pletilet Aggregation Inhibitor
Ticlopidine, Clopidogril

Irreversibly inhibit the binding of ADP to its receptors on platelets &, thus, inhibit the activation of the GP IIb/Illa receptors.
Adverse:Neutropenia/agranulocytosis, thrombotic thrombocytopenic purpura (TTP), and aplastic anemia

Pletilet Aggregation Inhibitor

Chimeric monoclonal antibody directed against the GP llb/llla complex.

Absiximab The major adverse effect of abciximab therapy is the potential for bleeding.

Pletilet Aggregation Inhibitor Block the GP IIb/llla receptors. Only intravenous formulations are available, because oral preparations of GP IIb/llla blockers are too toxic.

Eptifibatide, Tirofeban The major adverse effect of both drugs is bleeding.

Pletilet Aggregation Inhibitor a coronary vasodilator, used prophylactically to treat angina pectoris. Usually given in combination with aspirin or warfarin as ineffective when used alone. T
Dipyridamol intracellular levels of cAMP by inhibiting cyclic nucleotide phosphodiesterase, resulting in decreased thromboxane A2 synthesis.

Anticoagulants
Thrombin inhibitors: heparin & (LMWHs
dalteparin, enoxaparin)

Binds to antithrombin Ill, resulting in inactivation if thrombin (Factor Ila) and Factor Xa. treatment of acute deep-vein thrombosis and pulmonary embolism.
Adverse: Bleeding complications, Hypersensitivity reactions, Thrombocytopenia

Lepirudin

direct thrombin antagonist, lepirudin is a polypeptide that is closely related to hirudin a thrombin inhibitor derived from medicinal leech saliva. Lepirudin is produced in
yeast cells by recombinant DNA technology. Bleeding is the major adverse effect

Argatroban

direct inhibits thrombin. major side effect is bleeding.

Fondaparinux

Binds to antithrombin Ill. Bleeding is the major side effect. Thrombocytopenia is not a problem,

Vitamin K inhibitors
Warfrin, Dicoumarol

they antagonize the cofactor functions of vitamin K in synthesis of Factors Il, VII, IX, and X.
Bleeding disorders, never be used during pregnancy, because it is teratogenic

Thrombolytic Drugs
Alteplase, Streptokinase, Anistreplase

Convert plasminogen to plasmin, which in turn cleaves fibrin, thus lysing thrombi. Alteplase specificly binds to non free plasminogen, streptokinase is non specific.
Anistreplase is a preformed complex of streptokinase and plasminogen and it is considered to be a prodrug. Streptokinase must be released, and only plasminogen to
which it was associated will get converted to plasmin.

Adverse: Blleding, GIT problems, hypersensitivity

Drugs Used to Treat Bleeding
Aminocaproic acid,

Tranexamic acid, Protamine SO4,
Vitamin K, Aprotinin

Aminocaproic acid, Tranexamic acid, Both agents are synthetic, inhibit plasminogen activation,

Protamine sulfate antagonizes the anticoagulant effects of heparin.

vitamin K1 (phytonadione) administration can stem bleeding problems. response to vitamin K is slow, requiring about 24 hours.
Aprotinin is a serine protease inhibitor that stops bleeding by blocking plasmin. It can inhibit streptokinase.

Anti Hyperlipidemias

Limits

LDL<160mg/dl.......cooeverennrne. HDL>60ME/dl.....cevvrerercrererene. Total Cholesterol<200mg/dl

Types of hyperlipidemias

Type-1="Cholimicron, Type2="LDL, Type3="TLDL & VLDL, Typed="IDL, Type5=TVLDL &Cholimicron

HMG CoA Reductase Inhibitor
Atorvastatin, Simvastatin, Rosuvastatin,
Fluvastatin, Pravatatin

Analogs of HMG, the precursor of cholesterol. Competitive Inhibition of HMG CoA reductase. {, of intracellular cholesterol causes the cell to 1 the number of specific
cell-surface LDL receptors that can bind and internalize circulating LDLs Thus, the end result is a reduction in plasma cholesterol, both by lowered cholesterol synthesis
and by increased catabolism of LDL.

Niacin

Converted into Nicotinamide and inhibits lypolisis in adipose tissue resuling in |, free fatty acids for vld| sysnthesis
Adverse: Intense cutaneous flush

Fibrates
Fenofibrate, Gemfibrozil

Act on PPARs to |, LDLs. Gastrointestinal effects, Lithiasis, Myositis

Bile Acid Sequestrants,
Cholistyramin, Cholestipol

anion-exchange resins that bind to bile acids and bile salts. the resulting resin/bile acid complex is excreted in the feces.\{ bile acid concentration causes hepatocytes to
increase conversion of cholesterol to bile acids, {, cholesterol levels.
Adverse: Gastrointestinal effects

Cholestrol absorption Inhibit
Ezitimibe

Ezetimibe selectively inhibits intestinal absorption of dietary and biliary cholesterol in the small intestine, leading to a decrease in the delivery of intestinal cholesterol to
the liver.
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Synthetic Amylin Analog
Pramlintide

Pramlintide is a synthetic amylin analog that is indicated as an adjunct to mealtime insulin therapy in patients with Type 1 or Type 2 diabetes. By acting as an
amylinomimetic, pramlintide delays gastric emptying, decreases postprandial glucagon secretion, and improves satiety.Pramlintide is administered by subcutaneous
injection and should be injected immediately prior to meals.

Oral Agents:Sulphonylureas
Glimepiride, Gliburide, Gliclazide,
Gliveride

1) stimulation of insulin release 2){, hepatic glucose production; and 3) M peripheral insulin sensitivity.
Adverse: weight gain, hyperinsulinemia, & hypoglycemia. Should be used with caution in patients with hepatic or renal insufficiency,

Oral Agents:Meglintide
Nateglinide, Repaglinide

Same as above. rapid onset and a short duration of action. ketoconazole, itraconazole, fluconazole, erythromycin, and clarithromycin, may enhance the glucose-
lowering effect of repaglinide, by inhibiting their metabolism by cyp3a4.

Oral Agents:Biguanides
Metformin

Metform ininhibs hepatic gluconeogenesis, |, intestinal absorption of sugars &improves peripheral glucose uptake & utilization. LDL, VLDL {,, I HDL. Metformin is
contraindicated in diabetics with renal and/or hepatic disease, acute myocardial infarction, severe infection, or diabetic ketoacidosis. Gl Side effects.

Oral Agents:Glitazones
Pioglitazone, Rosiglitazone

Act on PPARYy. Hepatotoxicity, Weight gain.

Oral Agents:a-Glicosidase Inhibitors
Acarbose, Miglitol

These drugs are taken at the beginning of meals. They act by delaying the digestion of carbohydrates, thereby resulting in lower postprandial glucose levels. side effects
are flatulence, diarrhea, and abdominal cramping.

Oral Agents:Dipeptydil peptidase IV
Inhibitors
Sitagliptin

Sitagliptin inhibits the enzyme DPP-1V, which is responsible for the inactivation of incretin hormones, such as glucagon-like peptide-1. Prolonging the activity of incretin
hormones results in increased insulin release in response to meals and a reduction in inappropriate secretion of glucagon.
Adverse effects being nasopharyngitis and headache.

Incretin Mimetic
Exenatide

Oral glucose results in a higher secretion of insulin than occurs when an equal load of gl