Age-Related Dosing
Geriatrics

Dosing in the Geriatric Patient


You must consider their chronic conditions and altered physiologic conditions.  You must also think about their altered pharmacokinetics.  The best thing to do is start low and go slow.

Chronic Conditions

Chronic conditions in the elderly include arthritis, HTN, CAD, hearing loss, vision loss, delirium, confusion, depression, and altered activity of daily living (ADL).

Physiologic Changes

There are several physiologic changes in the elderly.  They have less body composition, more specifically less body water and less volume of distribution.  In the CVS, there is decreased sensitivity to beta-adrenergic stimulation.  In the CNS, there is memory and cognitive impairment.  They have altered balance.  They also have decreased saliva and constipation, as well as incontinence.  Decreased hepatic and renal function is also common, as well as sense changes like vision, cataracts, and glaucoma.

Pharmacokinetics in the Elderly


Absorption, distribution, metabolism, and excretion are all affected with the elderly patient

Absorption:

1) Increase of gastric pH.  Some drugs require acidic medium to be absorbed.  This may present a problem in the elderly

2) Decrease in intestinal blood flow, mobility, and surface area

3) Decrease in gastric emptying rate

4) Delayed absorption and delayed onset can be clinically significant

5) Decreased muscle mass, making IM injections painful

6) Skin changes affect topical absorption, such as decreased hydration, surface lipids, and peripheral circulation

Distribution:

1) Changes in body composition affect drug distribution

2) Decreased body water—bad for water soluble drugs

3) Decreased lean body mass

4) Increased body fat—good for fat soluble drugs

5) Decreased serum albumin—less protein binding, therefore increased levels of drug that are prone to protein binding and increasing risk of toxicity

Metabolism:

1) Decreased hepatic mass

2) Decreased hepatic flow

3) These can affect drug metabolism by the liver

Renal Elimination:

1) Decreased functional cells in kidney

2) Less renal blood flow

3) Decreased GFR (Creatinine Clearance)

4) Renally eliminated drugs include antibiotics, Digoxin (increases contractility in the heart, used in cardiac disease), metformin (this drug has to be discontinued prior to undergoing any radio contrast procedure), allopurinol, H2 blocker, ACE inhibitors, and Lithium

Estimating Creatinine Clearance


Use the Cockcroft-Gault Equation:

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 in the Elderly


The elderly have decreased baroreceptor sensitivity.  Most notably, this is seen in orthostatic hypotension with vasodilators (VD), tricyclic antidepressants (TC) and phenothiazine (PTZ).  

There are changes in the CNS as well.  This increases the risk of tardive dyskinesia with antipsychotics.  It also increases the sensitivity to anticholinergics.


Receptor alterations also play a role in the pharmacodynamics of elderly people.
General Principles for Appropriate Medication Use in Elderly


You must consider the diagnosis and decide if the drug is necessary.  The proper choice of the drug is based on efficacy, side effects, cost, quality of life, drug interactions, disease interactions, and ease of administration.  Doses should start low and go slow.  You also must monitor the goals of therapy.

See Medications Requiring Special Attention in Elderly in Packet

PEDIATRICS

Pediatric Pharmacokinetics

Absorption:

1) Neonates affected the most

2) Decreased gastric acidity and gastric and intestinal motility

3) Increased topical absorption

4) IM administration not recommended

5) Rectal is common

Distribution

1) increased total body water

2) decreased protein binding and decreased amount of fat in neonates and infants

Metabolism

1) Phase I reactions are working @ 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

Definition of Age Group Terminology


Gestational age (GA) and the post-menstrual age (PMA) is the time from conception to birth.

Postnatal age (PNA) is the age from birth to the present


Postconceptional age (PCA) is the age since conception to the present.

Elimination


Penicillins, cephalosporins, aminoglycosides, probenecid, aspirin, furosemide, and thiazides need to be adjusted for GA and weight:



Age





GFR (ml/min)


Full term neonate




33


1 month





50


2 months





70


6 months





110


3 years






130
Recognized Human Teratogens
Drugs:

1) ACEI—popular for hypertension, seen in Category D

2) Diethylstilbestrol—DES

3) Thalidomide
Maternal Conditions:

1) Alcohol Use

2) IDDM—insulin-dependent diabetes mellitus

3) SLE—lupus

4) Smoking

5) Iodide deficiency
Intrauterine Infections

1) CMV—cytomegalo virus

2) Rubella

3) Varicella

4) Syphilis
Drugs Contraindicated in Pediatric Patients


In neonates, sulfonamides (TMP/SMX, kernicterus), ceftriaxone (biliary sludging/kernicterus), and antihistamines.


In children in general, aspirin should not be given to kids under 15 years old, which could cause Reye’s syndrome.  Fluoroquinolones cause cartilage erosions in premature animals, however has not been shown in humans (theoretical contraindication).  Tetracyclines cause tooth discoloration in kids under 8 years old.  
