Module 1LESSON1
PHARMACOLOGICTERMS

Pharmacology — study ofdrugs, origin, nature
propertiesandtheir effectsuponliving.

Drugs — chemical absorbed exhibit specific response
andtheir action.

Medications — diagnosis, cure, treatment or relief of
symptoms orpreventof disease.

Prescription — written directionfor preparation&
administration of drugs.

Pharmacy — scienceof preparing, compounding &
dispensingmedicine.

DRUG STANDARD

SOURCE OF DRUGS;

Natural

® PLANTS (Digitalis, Opium)
® ANIMALS (Insulin, Vaccines)
® MINERALS (SodiumChloride, Iron)

Synthetic (Thyroid Supplement)
DRUG CLASSIHCATIONS
Accordingto SPECIFICNAMES

® CHEMICALNAME - N -
(-4-hydropheny)acetamide

® GENERICNAME — paracetamol

® BRAND (TRADE) NAME - Biogesic

Generic VS BrandName

Generic — non proprietary name of drugs active
ingredients.

-notowned by anyonecompany
-Usually cheaper

Brand — commercialname giventodrygby
manufacturer.

Accordingto GENERALTERMS

® CHEMICALSIMILARITY- Penicillin,
Sulfonamides

® THERAPEUTICUSE/BIOLOGICALEFFECT -
Analgesic, Antipyretics, Antihypertensive

® PHYSIOLOGIC/ MECHANISMOFACTION —
ACE Inhibitors, Beta Blockers

Accordingto LEGAL CLASSIFICATION

® OTC/NONPRESCRIPTIONDRUGS
® PRESCRIPTIONDRUGS
® ILLEGALORRECREATIONAL DRUGS

DRUG APPROVAL PROCESS - testingprocess first
beginanimal studies, next step involves FDAtoreview
obtaineddata.

Pharmacotherapy — usedrugstoprevent, diagnose,
ortreatsigns symptoms &diseaseprocess.

Pharmacodynamics - drugactionsontargetcells&
resulting alterationsin cellularbiochemical reactions
&functions. “Whatthedrugdoestothebody “.

Pharmacokinetics — drug movementthroughthe
bodytoreachsites of action. “ Whatthe body doesto
thedrug ” .

Toxicology — studyof harmful effects of drugson
livingtissues

Posology - studyof dosageoramountofdrugs given
intreatmentdisease.

PHASE1 — determine safe dosage, scheduling, &
toxicity

PHASE2 - determine effectiveness with specific
disease.

PHASE3 - establishifnewdrugismore effective than
standarddrug.

PHASE4 - drugmarketedforgeneraluse.
Continuous monitoring & furthertesting of drug.

DRUG MISSUE
DrugAbuse — inappropriate intake of substance

® DrugDependence - relianceor needtotake
drug

» Physiological — tissues cometorequirethe
drug for normal functioningdueto
biochemical changes.

- Emotionalreliance ondrugto
maintain a senseof well-being,
accompaniedbyfeelings of
cravings.

® DrugHabituation — habittaking adrug &
feelsbetter after takingit.

LESSON 2
DRUG ACTIONS & ADMINISTRATION

% EFFECTSOFDRUGS
® Desired (Therapeutic Effect) — Intended
actionof medication.
» THERAPEUTICACTIONS OF DRUGS
1.  PALLATIVE - relieves symptoms of
disease.
2. CURATIVE - curesdiseaseitself.
3. SUPPORTIVE - supportbody
function untilbodycantake over.
® UndesiredEffect
» SIDEEFFECTS
- Secondaryeffect
- Usually predictable



- Maybeharmful or harmless
» ADVERSEEFFECTIVE — more severside
effects
® DrugAllergy — immunereactiontoadrug
» ANAPHYLACTICREACTION
- Severeallergicreactionto drug
- Canbefatalifnottreated promptly
® DrugToxicity — harmful effectsofdrugdue
overdose orbuildup.
< ALTEREDDRUGRESPONSE
® DrugTolerance — decreasedresponse
requires higher dosage for same therapeutic
effect.
® Cumulative Effect — increasedresponse
increaseddrug accumulationwhendrug
administration exceeds rate of metabolism
orexcretion.
® |[diosyncraticEffect — drugreaction different
fromwhatexpected.
< DRUG INTERACTIONS - effects of one
drug are modified by prioror concurrent
administration of another drug.
® Potentiation — increaseddrug
action.
» ADDITIVE - sametypes of drugs enhance
eachother.
® InhibitingEffect — decreaseddrug
action.

ACTIONSOF DRUGS ONTHE BODY
PHARMACODYNAMICS

o MECHANISMOFACTION - understand
howdrugproducesits effect.

o INDICATION - ensuresthecorrectuse of
drug.

0 CONTRAINDICATION - preventharmful
drug administration.

o MAINTENANCEDOSE — maintain
therapeuticdruglevel.

0 LOADINGDOSE - providerapiddrugeffect.

o0 POTENCY - determinethe strengthneeded

fordesiredresponse.
o0 RECEPTORSITE — where drugbindsonor
inside cell.

0 RECEPTORTHEORY - drugsworkby
binding toreceptors.

o0 AGONISTS — activates receptortoproduce
response.

0 ANTAGONIST — blocksreceptor&prevent
response.

o0 COMPETITIVE ANTAGONISM — agonist&
antagonistcompetefor the samereceptor.

ONSET, PEAK &DURATION

Onset — timeuntil drugbegins towork.

Peak — when drugreachesithighestconcentration.
Duration — how long the drugs effectlasts.

DOSE RESPONSE & MAXIMAL EFFICACY

B Doseresponseisthe relationship between
the minimalversusthe maximalamount of
drug dose needed to produce the desired
drug response

B Somepatientsrespondtoalowerdrug dose,
others needa highdrugdosetoelicitthe
desiredresponse

B Alldrugshavemaximumdrugeffects
(maximal efficacy)

THERAPEUTICINDEX

Thedrug’ s safety marginbetween effective & toxic
doses.

B D50 - dosethatlethalto 50% subjects.
B EDS50 - doseeffectin 50% subjects.

TherapeuticRatio — formula: LD50+ EDS0.

TherapeuticRange/Window — safeblood
concentration givesthe desired effect without toxicity.

PHARMACOKINETICS

o ABSORPTION — drugentersbloodstreamto
circulated.
» Typesofabsorption
® Passive
® Active
® Pinocytosis
Differentsites of absorptioninGIT
Mouth ororal cavity
Stomach
Smallintestine
DISTRIBUTION - drugtransported
throughoutbody.
Factors affectingdrug absorption
Bloodflow
Route of administration
Dosageform
Glfunction
Pain & Stress
Presence of food orother drugs
Hepatic First Pass Effect
METABOLISM/BIOTRANSFORMATION -
drug brokendownorinactivated.
Main Site — liver
Factorsaffectingmetabolism — Age,
nutrition, bodyhormones & liver disease.
0 EXCRETION - drugeliminated fromthe
body.
Inactivates Medication
Activate prodrugs
Decreasestoxicity
May increase toxicity
Supportsrenal excretion
Canincreasetherapeuticeffect
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Excretion — primaryprocess of eliminating drugs
fromthe body

Route:kidneys(main), intestine, lungs, mammary
glands, sweat glands, & salivaryglands.



FACTORS AFFECTING MEDICATIONACTION

l.
1.
lil.
V.
V.

Developmental Factors

B Pregnancy:mostdrugsare avoided,

esp. 18ttrimester

B Infantsiimmatureliver &kidneys
slow drugmetabolism

B OlderAdults:reducedliver/kidney
function slows drugclearance

Gender — body fat& hormones can change
drug effects
Cutural, Ethnic, & Genetic Factors

B Pharmacogenetics — genes
influencedrugmetabolism &
response.

B Ethnopharmacology — drug
effectsmay varysmongethics
groups.

Diet

Environment
Psychological

lliness &Disease

Time of Administration

ROUTE OF ADMINISTRATION

l.
1.
lil.
V.
V.

Oral

Sublingual

Bucca

Parenteral (ID, IM, SQ, V)
TOPICAL

Lesson 3

SAFE MEDICATIONPRACTICE

IMPORTANT THINGS TOREMEMBER

OBSERVETHE12RIGHTS
PRACTICEASEPSIS

NURSE WHO ADMINISTER MEDICATIONS
ARERESPONSIBLE FOR THEIROWN
ACTIONS

BEKNOWLEDGEABLE ABOUTTHE
MEDICATIONTHATYOU ADMINISTER
USEMEDICATION THATAREIN CLEARLY
LABELED CONTAINERS

12 Rights of GivingMedication

RIGHTPATIENT
RIGHTDRUG

RIGHTDOSE

RIGHTROUTE

RIGHTTIME
RIGHTASSESSMENT
RIGHT DRUG PREPARATION
RIGHTDOCUMENTATION
RIGHTREASON
RIGHTPATIENTEDUCATION
RIGHTTOREFUSE
RIGHTEVALUATION

LEGAL ASPECTS OF DRUG ADMISSION

USA

*

% FOOD, DRUG, & COSMETIC (1938) -
drug labels mustbe accurate ; drugs
testedforsafety.

< DURHAM - HUMPHREY
AMENDMENT (1952) — distinguishes
prescription (Rx) &overthe counter
(OTC) drugs.

% KEFAUVER - HARRISAMENDMENT
(1962) — requires proof ofdrug safety &
effectiveness.

% CONTROLLLEDSUBSTANCES ACT

(1970) — classificationcontrolleddrugs

&regulated prescriptionrefills.
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RA 9165 DANGEROUS DRUGSACT (2002) -
punishesillegal sale, distribution, &transport
of dangerousdrugs.

RA6675GENERICACT (1988) — requires
medicinesto be identifiedbytheirgenerics.
RA 9502 CHEAPERMEDICINES ACTS (2008) -
makes quality medicines more affordable &
accessible.

SYSTEMS OF MEASUREMENT

Metric System — widely accepted &
convenient system

Apothecary System — less convenient &
precise than the metric system
Household System — leastaccurate

Ex. Youare requiredtogive morphine 6mg. In
your stock ampule, thereis 15mgper TmL. How
many cc willyou give?

CALCULATING ADMINISTRATIONRATES

2 componentstorememberbeforeusingthe
formulasdropfactor of thelV administrationrate
amountof solutionto be infused overone hour

MACRODRIP SET

10drops=1ml

15drops=1ml

20 drops=1ml

MICRODRIP SET

60 microdrops=T1mL

BLOODSET

10drops=1ml

IVFLUID FLOWRATE



® gtts/min
® cc/hr
® no.ofhrs

COMPUTE

® ThephysicianorderedD5LR1Ltorunfor8
hoursusinga macrosetalVtubingwitha
dropfactorof15gtts/mL. Solve forthe
following:

cc/hr

gtts/min

® Thephysicianordered DSNM1ptto runfor10

hours, usingamicroset IVF tubing. Solve for:
cc/hr

mcgtts/min

Module 2 REVIEWOF SYSTEMRESPIRATORY
LESSON1
ANTIHISTAMINES &ANTITUSSIVES

ANTIHISTAMINES

J
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H1blockers

Block H1histamine receptor
Treat colds & allergicrhinitis
Reducesnasal secretions
Actinabout 15 minutes

Not for anaphylaxis
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» 1stGeneration Antihistamine
B Sedating(causes drowsiness)
B Maycausedry mouth
B Ex:Diphenhydramine (benadryl)
» 2ndGeneration Antihistamine
Nonsedating
Fewer anticholinergic effects
Avoid alcohol & NCS depressants
Ex:Cetirizine, Fexofenadine,
Loratadine, Azelastine
» Pharmacokinetics
B Routes:PO,IM, IV
B Wellabsorbedinthe GIT
B Metabolizedintheliver
B Excretedinurine
B Halflife:2-7hrs
» Pharmacodynamics
Blocks H1receptor (Antihistamine)
Has anticholinergic effects
Onset:15mi (PO), immediate (IM/IV)
Duration:4-8hrs
Avoid withalcohol & CNS
depressants
» SideEffects
B TstGeneration: drowsiness,
dizziness, fatigue, &disturbed

coordinationanticholinergic effects

(dry mouth, urine retention, blurred
vision)

ANTITUSSIVES

4

L)
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»  Suppressorinhibit coughing

» Actonthe cough controlcenterinthe
medullato suppress the coughreflex

“ Indicatedifthe coughisnonproductiveand
irritating.

o Majorantitussives: benzonatate, codeine,

dextromethorphan®, hydrobromide,
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hydrocodone bitartrate
o) ‘nonnarcotic, narcoticor
combination preparations
PHARMACOKINETICS

Dextromethorphan Pharmacokinetics

Forms: Syrup, liquid, chewable, andlozenges.
Absorption: Rapidlyabsorbed after oral
administration.

Onset: 15 — 30 minutes.
Metabolism: Liver.

Excretion: Kidneys. Half-life & protein binding:
Unknown.

PHARMACODYNAMICS
Dextromethorphan Pharmacodynamics

Action: Suppresses thecoughcenterinthe medulla
without depressingrespiration.

Onset: Fast. Duration: 3— 6 hours.
Cautiory Avoid alcohol and other CNS depressants.

PHARMACOTHERAPEUTICS

Benzonatate: Usedtorelieve nonproductive cough
caused by pneumonia, bronchitis, the commoncold,
andCOPD. ltisalso givenduringbronchoscopy to
preventcoughing.

Codeine &Hydrocodone: Narcotic antitussivesusedto
treat severeorintractable cough, especiallyin
patientswithlungcancer.

DRUG INTERACTIONS

Codeine &Hydrocodone: With MAQ inhibitors, may
cause excitation, fever, blood pressure changes, and
coma.

Dextromethorphan: With MAQO inhibitors, may cause
excitation, fever, hypotension, andcoma.

Codeine: Increases CNS depressionwhen takenwith
alcohol, barbiturates, or sedative-hypnotics.

LESSON2
ASTHMADRUGS



METHYLXANTHINES — xanthine derivatives

® Bronchodilatorsusedforasthma
® Drugs: Theophylline, Aminophylline,
Theophylline sodiumglycinate, Oxtriphylline
® Actions; stimulate CNS &respiration, dilate
coronary and pulmonaryvessels, & promote
diuresis
s THEOPHYLLINE
Relaxesbronchi&bronchioles —
bronchodilation
MOA: inhibits phosphodiesterase - T
cAMP
Therapeuticrange: 10 - 20mcg/mL
Use:maintenancetreatmentfor chronic
asthma & COPF
Avoidin:seizure, cardiac, renal, or liver
disease
o PHARMACOKINETICS

- Absorption:well
absorbed orally

- Metabolism:liver

- Excretionkidney
(90%)

- Smoking: 7
metabolism - | half
life

- Hdflife:7-%9hrs
(adults), 4-5hrs
(smoker/children),
~12hr (CHF, COPD,
liver disease)

o PHARMACODYNAMICS

- Increase cAMP,
causing
bronchodilation.

- Relaxedbronchial
smoothmuscleto
relieve
bronchospasm &
reduce airway
reactivity.

- Onset: 30min(oral),
1-2hrs(sustained
release).

- Duration: ~éhrs (
oral/lV), 8-24hrs (
sustainedrelease).

o PHARMACOTHERAPEUTICS
Usedtomanage asthma (2" -
3"9line), chronic bronchitis, &

enmphysema.

Side effects

Anorexia, nausea, vomiting, gastricpain,
nervousness, dizziness, headache, irritability,
tachycardia, palpitations, hypotension, dysrhythmias,
hyperreflexia, and seizures. Adverse effectsare more

severein children, and other xanthines shouldbe
avoidedwhiletaking theophylline.

PIRBUTEROL
- aerosolizedbronchodilator

- actsbeta 2 adrenergic receptoragonisttorelax
smoothmuscle of bronchi.

- may used alone orwiththeophylline or steroid
therapy

Adversereactions: nervousness, tremor, headache,
palpitations, rapidheartrate, chest pain or tightness,
nausea, diarrhea, &dry mouth.

CROMOLYNSODIUM

-Stabilizes mastcellsto prevent histamine release
andhelps prevent bronchialasthma.

-ltisnot effective foracuteasthma attacks andis
givenbyinhalation.

Side effectsinclude bronchospasm, cough,
wheezing, sneezing, throatirritation, dizziness,
nausea, headache, and skinrash.

LESSON3

MUCOLYTICS&EXPECTORANTS

MUCOLYTICS - liquefy &loosenthick mucusby
breakingdown sticky secretions, makingthemeasier
to expectorate. Ex. Acetylcysteine.

J/

% Acetylcysteine (Mucomyst)
Administered nebulization

-Amucolytic given mainly by nebulizationto loosen
thickmucus. -t may be combinedwitha
bronchodilatorin asthma.

Sideeffectsincludenausea, vomiting, stomatitis, and
runny nose. ltis also anantidote foracetaminophen
overdoseif givenwithin12 - 24 hoursand may be
taken orally dilutedinjuice orwater.

o PHARMACOKINETICS
Absorbedthroughthelungs
(inhale) or GIT (oral),
metabalizedintheliver,and
excretionis unknown.

o PHARMACODYNAMICS
Reducesthethicknessof
respiratory secretionsby
changingthemolecular
structure of mucus.

DORNASEALFA

-An enzyme that breaks down DNA thick mucus of
cysticfibrosis (CF) patients.



-Iltreducesrespiratoryinfections & improveslung
function, witheffectsseenin3 — 7days.

Side effects:chest pain, sorethroat, laryngitis, &
hoarseness.

EXPECTORANTS

-Thinmucus, soothe the respiratorytract, & loosen
bronchial secretionsforeasiercoughing

-The most common ex. Guaifenesin.
-Hydrationisthe best natural expectorant.
-Brands, Robitussin, Anti-Tuss, Glycotuss.

» Indication — relievescough due tobronchitis,
sinusitis, influenza, asthma, emphysema, &
other respiratorydisorders.

» AdverseReactions — Nausea, vomiting,
diarrhea, drowsiness, & abdominal pain.

» Druglinteractions — mayincreasetherisk of
bleeding when takewith anticoagulants.

o PHARMACOKINETICS

Absorbedin GITtract, metabolism
by liver, & excretedmainlyby the
kidneys.

o PHARMACODYNAMICS

Increase respiratory fluids tothin
mucus, makingiteasiertoclear
fromthe airways. Italso soothesthe
respiratory mucus membranes.



