Pharmacology—Age-Related Dosing
MEDICATION USE IN THE GERIATRIC PATIENT

Dosing in the Elderly Patient
Chronic Conditions in the Elderly
1) Arthritis, HTN, hearing loss

2) Delirium

3) Depression (20%)

4) Altered activities of daily living (ADL)
Physiologic Changes in Elderly
1) Changes in body composition (decreased total body water)

2) CVS – decreased sensitivity to beta-adrenergic stimulation

3) CNS – memory/cognitive impairment

4) Gait and Mobility – altered balance

5) GI – decreased saliva, constipation

6) GU – incontinence

7) Decreased hepatic and renal function

8) Senses – visual changes, cataracts, and glaucoma
Pharmacokinetics in the Elderly

Absorption
1) Increased gastric pH – enteric-coated products and products that require acidic mediums may have altered absorption

2) Decreased intestinal blood flow

3) Decreased intestinal mobility

4) Decreased intestinal surface area

5) Decreased gastric emptying rate

6) Altered nutritional status

7) Increased use of OTC drugs

8) ALL delay absorption and delay onset

9) Decreased muscle mass – painful IM injections

10) Skin changes affect topical absorption – decreased hydration, surface lipids, and peripheral circulation
Distribution – changes in body composition affect drug distribution
1) Decreased total body water

2) Decreased lean body mass

3) Increased body fat

4) Decreased serum albumin – increased toxicity of certain drugs that are normally protein bound (more free drug)

Metabolism
1) Decreased hepatic mass and volume

2) Decreased hepatic blood flow

3) Decreased hepatic function

4) Can affect drug metabolism by the liver
Renal Elimination
1) Decreased functional cells in the kidney

2) Decreased renal blood flow

3) Decreased GFR (creatinine clearance)

4) Renally eliminated drugs – AMG, PCN, CPS, Digoxin, metformin, allopurinol, H2 blocker, ACE-I, and Lithium, Vancomycin, and quinolones.
Estimating Creatinine Clearance

CrClmen = (140-age) x IBW


SCr* x 72

CrClwomen = CrClmen x 0.85

IBWmen = 50kg + (2.3 x inches>5ft)
IBWwomen = 45.5kg + (2.3 x inches >5ft)

*SCr – If Cr, 1 mg/mL in elderly, round up to 1

IBW—Ideal Body Weight

SCr—Serum Creatinine

If actual body weight is less than ideal, use IBW.  100 would be the best creatinine clearance.  
Pharmacodynamic Changes

1) Decreased baroreceptor sensitivity – orthostatic hypotension with vasodilators, TCA, and PTZ (psychotropic drugs) 

2) CNS changes – increased risk of tardive dyskinesia with antipsychotics and increased sensitivity to anticholinergics

3) Receptor alterations
General Principles for Appropriate Medication Use in the Elderly

1) Consider diagnosis – is drug necessary

2) Proper choice of drug based on efficacy, SEs, cost, QOL, DDIs, disease interactions, and ease of administration

3) Dose – start low, go slow

4) Monitor goals of therapy

Medications Requiring Special Attention in the Elderly

1) Analgesics

2) Anticholinergics

3) Anticoagulants

4) Antidepressants

5) Antidiabetics

6) Antihypertensives

7) Antipsychotics

8) BBs

9) Digoxin
10) H2 blockers

11) Hypnotics/anxiolytics

12) OTCs
Medication Related Problems in the Elderly

Underuse of Medications
1) Untreated indications – the patient has a medical problem that requires drug therapy but is not receiving a drug for that indication

2) Subtherapeutic dosage – the patient has a medical problem that is being treated with too little of the correct medication 
Overuse of Medications
1) Drug use without indication – the patient is taking a medication for no medically valid indication (polypharmacy)

2) Overdosage – the patient has a medical problem that is being treated with too much of the correct medication
Use of Inappropriate Medications

1) Improper drug selection – the patient has drug indication but is taking the wrong drug, or is taking a drug that is not the most appropriate for the special needs of the patient

ADRs, including Drug Interactions

1) ADRs – the patient has a medical problem that is the result of an ADR or adverse effect

2) Drug interaction – the patient has a medical problem that is the result of a drug-drug, drug-food, or drug-laboratory test interaction 
Lack of Adherence to Drug Therapy (Patient Non-Compliance) 

1) Failure to receive medication – the patient has a medical problem that is the result of not receiving a medication due to economic, psychological, sociological, or pharmaceutical reasons

Top Ten Drug Interactions in Long-Term Care

1) Warfarin-NSAIDs

2) Warfarin-Sulfa drugs

3) Warfarin-Macrolides

4) Warfarin-Quinolones

5) Warfarin-Phenytoin
6) ACE-I-Potassium supplements

7) ACI-I-spironolactone
8) Digoxin-Amiodarone
9) Digoxin-Verapamil
10) Theophylline-Quinolones
SEE EXAMPLES OF GERIATRIC DOSING!
MEDICATION USE IN THE PEDITRIAC PATIENT

Age Group Terminology

1) Pre-term infants

2) Term infants (birth – first month)

3) Children (1 month – 2 y/o)

4) Children (2 y/o – 12 y/o)

5) Children (12 y/o – 18 y/o)

6) Gestational age (GA)=Post-Menstrual Age (PMA) – time from conception to birth

7) Postnatal age (PNA) – age from birth to present

8) Postconceptional age (PCA) – age since conception to present
Assessment of Neonatal Patients

1) Age (neonate) – need to know GA and PNA.  Be specific about PNA in days and GA in weeks.  Drug dosing based on degree of prematurity and age in days after birth

2) Weight (grams or kg) – current weight (update on QW basis) and birth weight in neonate or young infant.  Normal weight gain is 20-40g/day in first 6 months of life

3) Length (cm)
Pediatric Pharmacokinetics

Absorption

1) Decreased gastric acidity

2) Decreased gastric and intestinal motility – variable oral bioavailability of some drugs

3) Increased topical absorption

4) IM administration not recommended

5) Rectal administration is common
Distribution

1) Increased total body water

2) Decreased protein binding

3) Decreased amount of fat in neonates and infants
Metabolism

1) Phase I reactions – working at 50-75% of full capacity in neonates

2) Glucuronidation takes up to 1 year to develop
Elimination

1) Reach 50% of adult GFR by 1 month of age

Assessment of Renal Function

Creatine Clearance

CrCl = K x L/Scr

 K – Age specific proportionally constant (0.48)

L – length in cm

Scr – serum creatinine in mg/dL

Normal urine output – 2-5cc/kg/hr

Renal insufficiency - <1cc/kg/hr
Human Teratogenic Drugs

1) Tetracycline 

2) Coumadin

3) ACEI
4) Benzodiazepines
5) Estrogens
6) Oral hypoglycemics
7) Quinolones
Recognized Human Teratogens

Maternal Conditions

1) Alcohol use

2) IDDM

3) SLE

4) Smoking

5) Iodide deficiency
Intrauterine Conditions

1) CMV

2) Rubella

3) Varicella

4) Syphilis
Drugs CI in Pediatric Patients 

Neonates

1) Sulfonamides (Bactrim) – kernicterus

2) Ceftriaxone – biliary sludging/kernicterus

3) Antihistamines

Children in General

1) Aspirin in kids <15 – Reye’s syndrome

2) Fluoroquinolones – cartilage erosions in premature animals

3) Tetracyclines – tooth discoloration in kids <8
Pediatric Specific ADRs

	Furosemide
	Nephrocalcinosis

	Indomethacin
	Renal failure, bowel perforation

	Adrenocorticoids
	Delayed development, growth suppression

	Phenobarbital
	Hyperactivity

	Phenytoin
	Thickened skull, coarse features

	Chloramphenicol
	Grey-baby syndrome

	Phenothiazines
	Extrapyramidal side effect

	Valproic Acid 
	Hepatotoxicity


Pediatric Drug Dosing

1) Most dose determined on a mg/kg basis

2) Some dose recommendations are given on age basis

3) 2.2lb = 1kg
4) 1mg = 20 drops
5) 5ml = 1 teaspoon
6) 15ml = 1 tablespoon
7) 30ml = 1 ounce
Given the dose/kg and dosage forms available, you will be able to:

1) Calculate the particular dose of a drug for pediatric patient

2) Calculate the total quantity required for a course of therapy

3) Provide drug in a form and volume the child can take

4) Provide specific instructions that caregiver can understand

5) Be sure to note if the dose is provided in mg/kg/dose or mg/kg/day with specifics on how the daily dose should be divided
