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Disclosure 

• I have no fiscal connections to disclose with 
any of the manufactures of medications 
discussed during this presentation 



Objectives: 

• Upon completion of this presentation the 
audience member shall be expected to: 

– Identify classes of medications that are more likely 
to have adverse events across the life-span 

– Organize therapy plans for appropriate 
management of various disease states across the 
life span 

– Modify existing therapy plans for more effective 
and potentially safer disease state management 



The “Life-Span” 

• Fetal Development 

– First Trimester 

– Second Trimester 

– Third Trimester 

• Gestational Issues 

• Perinatal Issues 

• Infant 

• Toddler 

• Adolescent 

 

• Puberty 

• Adult  

– Organ System Failure 
• Renal 

• Liver 

• Geriatrics 

• End of Life 

– Hospice Care 



What Factors Most Affected 

• Pharmacokinetics of Medications: 
• Dissolution 

– Stomach acid, motility, affect product delivery 

• Absorption 
– Stomach acid inc/dec effect, concurrent medications 

• First Pass Metabolism 
– Genetic inc/dec, enzyme inducers, enzyme inhibitors 

• Distribution 
– Protein binding, albumin stores, fat stores 

• Elimination 
– Gut, liver, renal function 



Teratogens: 
• Any medication or toxin that may alter and 

cause abnormal or altered cell growth in the 
developing fetus resulting in physical defects 
in the fetus. 



http://boronianaturopathic.com.au/Womens-Health/Pregnancy/DRUG-USE-DURING-
PREGNANCY.asp 



Alcohol: 

• Fetal Alcohol Syndrome 

From Jones KL, Smith DW: Recognition of the fetal alcohol syndrome in early 
infancy, Lancet 2:999–1001, 1973.) 



First Trimester  
Egg Fertilization to week 12  

• Category X: 

– Androgens 

• Secondary alterations of female sex organs when fetus 
inadvertently exposed during first 9-12 weeks after 
conception Danazol in 23 of 57 female infants exposed 

– 5 Alpha-reductase inhibitors 

• Finasteride Propecia®, Proscar®, Dulasteride Avodart® 
– Inhibit testosterone effects on developing male fetus resulting 

in sexual organ birth defects 

– Selective Estrogen Receptor Antagonists 

• Tamoxefen Nolvadex®, Raloxefene Evista® 
– Animal studies documented cardiac, uterine, fetal demize, 

reduced fertility 



First Trimester Cat X (cont) 
• Retinoids: 

• Isotretinoids 

– Accutane®,  



Anti Seizure Medications 

• Seizures Themselves: 

– Preterm abortion 

– Hypoxic Brain injury 

– Impaired neuro/psyc function 

• Valproic Acid 

• Carbamazepine 

• Phenytoin  

• Others 

 
Fetal Hydantoin 
Syndrome 



First Trimester Cat X  
• Warfarin: 

– Spontaneous abortion, still birth, neonatal death, 
preterm abortion 

– Teratogen: First Trimester 

• Fetal Warfarin Syndrome 5-25%  

– Teratogen: Second Third Trimester 

• Optic atrophy blindness 

• Mental retardation 

• Stippling of the bones 

• Scoliolis 

• Shortened limbs 

 



Second Trimester 

• Category X 

• HMG Co-enzyme A reductase inhibitors “Statins” 

– Lovastatin Mevacor® 

– Fluvastatin Lescol® 

– Simvastatin Zocor® 

– Pravastatin Pravachol® 

– Pitivastatin Livalo® 

– Atorvastatin Lipitor® 

– Rosuvastatin Crestor® 

 

Studies in animals or human beings 
have demonstrated fetal abnormalities 
or there is evidence of fetal risk based 
on human experience or both, and the 
risk of the use of the drug in pregnant 
women clearly outweighs any possible 
benefit. The drug is contraindicated in 
women who are or may become 
pregnant. 



Second Trimester 

• Angiotensin-converting enzyme (ACE) 
inhibitors can cause fetal renal tubular 
dysplasia in the second and third 
trimesters, leading to oligohydramnios, 
fetal limb contractures, craniofacial 
deformities, and hypoplastic lung 
development. Fetal skull ossification 
defects have also been described. Fetal 
exposure in the first trimester is 
associated with an increased risk of 
birth defects.  

Captopril 
 Capoten® 
Enalapril 
 Vasotec® 
Lisinopril 
 Prinivil® 
 Zestril® 
Benazapril 
 Lotensin® 
Quinapril 
 Accupril® 
Ramapril 
 Altace® 
Perendopril 
 Aceon® 
Trandolopril 
 Mavik® 
Moexipril 
 Univasc® 
Fosinopril 
 Monopril® 
Also all the ARBS 



Category D 
• Lithium: Eskalith®, Lithobid® 

– Cardiovascular and other teratogenic or toxic 
effects have been reported in infants born to 
lithium-treated mothers (Linden & Rich, 1983; Tunnessen & Hertz, 1972).  

– However, more recent epidemiological data have 
revealed that outcomes of most pregnancies with 
in utero exposure to lithium have resulted in 
normal infants, and that use of lithium during 
pregnancy may possess a lower fetal risk than 
previously believed (Cohen et al, 1994; Jacobson et al, 1992) 



Antidepressants: 

• Fluoxetine: Prozac®:   Category C 

• Citalopram: Celexa®:  Category C 

• Escitalopram: Lexapro®:  Category C 

• Sertraline: Zoloft®:   Category C 

 

• Paroxetine: Paxil®   Category D 

 

• Venlafaxime: Effexor and XR:  Category C, B (aus) 

• Bupropion: Wellbutrin, SR, XL:  Category C   



Third Trimester 

• Nonsteroid Anti-Inflammatory Medications 

– May cause premature closure of the patent ductus 
arteriosus 

– Infant renal failure 

– Premature birth 

And Celecoxib Celebrex 



 
08/03/2011 

06/30/2011 



Most Comprehensive Resource 

• Drugs in Pregnancy and Lactation: A Reference 
Guide to Fetal and Neonatal Risk [Book] by 
Gerald Briggs, Roger K. Freeman, Sumner J. 
Yaffe in Books  

• Newest edition 2011 

–$118-124 

• Online resources: 
– Micromedex $$$$ 

– http://www.reprotox.org 

 

 



Gestational Changes 
Mother altered kinetics? 

• Much larger volume of distribution- 

– Decrease distribution free drug to target site 

– Do we need the drug?- Adjust the dose 

• Pregnancy induced insulin resistance: 

• Gestational Diabetes 

– Avoid Orals 

• Sulfonylureas, Metformin, Insulin Sensitizers, DPP-4 Inh 

– Use Insulin 

• Basal  (Lantus) plus prandial (log or reg) 

• May need NO insulin immediately after delivery! 

 



Gestational Concerns 

• Mother to Infant Drug Transfer- 

• Drugs in breastfeeding 

– Sedatives, Opioids- infant respiratory depression 

 

 

 

– Oral Contraception: 

• Estrogen/Progestin containing decrease milk 
production 

• Progestin only BC acceptable 

 



Peri-Natal Issues 
Prevention of maternal to infant 

• Herpes Simplex 

– Acyclovir Zovirax 

– Valacyclovir Valtrex 

– Famcyclovir Famvir 

• Controversial yet safe 

– Acyclovir 400 mg TID-QID 

– Start weeks 32-35 

• HIV: Prevent 
transmission 

• Mother not on therapy: 

– Zidovudine alone or 

– 3 drug based regimen 
containing zidovudine 

• Mother on therapy 

– Don’t use Efavirenz 

• Continue Zidovudine in 
infant for 6 weeks 



Peri-Natal Issues 
Prevention of maternal to infant 

• Group B Streptococcus Positive Mothers: 

– Checked weeks 35-37 

• These infections can occur as the baby moves through the 
birth canal of a woman who is colonized with GBS.  

• Early-onset infections— 

– Early-onset infections occur during the first week of life, 
generally within the first 24–48 hours after birth.  

– Lung infections, blood infections, meningitis 

• Late-onset infections— 

– These infections occur after the first 6 days of life.  

• Prevent: 

– Antibiotics around delivery 



Premature Infants 

• Pharmacologic considerations: 

– Altered metabolism- 

– VOLUME 

 

 

 

– To Keep Open “TKO” umbilical artery catheter 

• Volumes: 

• Antibiotics, Theophylline, Nutritional support 



Infants, Children 

Adapted from Morselli PL: Development of physiological variables important for drug 
kinetics. In Morselli PL, Pippenger CE, Penry JK, editors: Antiepileptic drug therapy in 
pediatrics, New York, 1983, Raven Press, pp 1–12. 



Infants, Children 

• Billiary function abnormalities: 

– Ceftriaxone Rocephin® IV for meningitis 

– More likely to get billiary sludging and 
hyperbillirubenemia 

• Increased Liver p-450 system activity in infants 
and children: 

 



Puberty: Females 

• Excessive surge in estrogens, progestins 

– Onset of menses 

• Menstrual Symptoms 

– Cramps: 

• NSAIDS- All will work may get individual patient 
preference 

– Bloating: 

• PRN Diuretics-  
– HCTZ- weak, Furosemide- Strong 

– OTC stuff- most have NSAIDS and “Natraceutical” diuretics 

 



Puberty Males 
• Normal surge of testosterone 

• Male Sex Organ Development: 

– Epididymis, Vas deferens, Seminal Vesicles, Prostate, Scrotum and 
penis 

• Skeletal muscles: 

– Anabolic effect-  mass and strength 

• Larynx: 

– Deepening of the voice 

– Epiphysial cartlagious plates 

• Hair: 

– Beard, Mustache, Chest, Abdomen 

• Skin: 

– Acne 

 



What happens when this occurs? 

• Mood swings 

• Depression? 

• Anxiety? 

• Bipolar disorder? 

• Medication potentially 
altering adolescent 
neurons? 

• Higher risk of 
suicidality? 

• Social isolation? 

– Deviant behavior 

 

• Sex?- 

• Yes/no- 

• Birth Control!!! 

– Monophasic 

– Biphasic 

– Triphasic 

– Quatraphasic 

– Progestin only 

– Patch 

– IUD 

– Vaginal Ring 

Adherence? 
Must take as 
instructed or 
they do not 
work 



Adult Medicine 

• Finally to the area in which I actually work! 

• All medications are formulated for effective 
dosing in the “Normal” adult population 

• Very general rule-  Lower tablet strengths  
availability is/are generally acceptable starting 
dose for desired action 

– Citalopram: 10,20, 40 mg- 10 mg HS good start 

– HCTZ: 12.5, 25, 50 mg- 12.5 mg q d good start 

 



Adult Medicine 

• Drugs with a “Narrow Therapeutic Window” 
deserve to be monitored. 

– Digoxin Lanoxin 

– Levothyroxine Synthroid, Levoxyl 

– Warfarin Coumadin 

– Sodium channel blocker for seizure disorder 

• Enzyme inducers and inhibitors- look for interactions! 
– Birth Control lose of efficacy 

• Monitor for established drug levels 

• For Bipolar?, Migraine?, Depression?, Psychosis? 



Adult Medicine Drug Interactions 
Substrates- metabolized this route 



Adult Medicine Drug Interactions 
Inhibitors- Stop the metabolism 



Adult Medicine Hepatic Impairment 

• You need to destroy 95% of your hepatocyte 
function before you start to lose medication 
clearing ability 

• Transaminitis: 

– AST/ALT elevations- Most drugs with transiently 
elevate 

• Liver Function- 

– INR- synthetic marker of clotting factor production 

• Auto anticoagulated- other drugs contribute bleed risk? 

– Albumin- synthetic  

• Alter distribution of protein bound medications 



Potentially Clinically Significant 

• Benzodiazepines for etoh withdrawal 

Short Acting: 
Lorazepam 
 Ativan 
Oxazepam 
 Serax 
Alprazolam 
 Xanax 



Adult Medicine Renal Impairment 

• Cockcroft and Gault 

• “Normal” GFR 

– 100-130 

• “Obligated to look GFR” 

– 60 

• “Most drugs need GFR dosing adjustment” 

– 30 

• “Most All drugs need renal dosing” 

– 15 

 

Metformin 
Contraindication: 
SrCr > 1.5 men 
SrCr> 1.4 Women 
CrCl <60 



Adult Medicine Significant 
Interactions 

• Lithium 

– Very effective under 
used 

– Short yet significant list 

• NSAIDs 

• Diuretics 

• ACEs, ARBs,  

 

• Lithium toxicity may be 
fatal 

• MAO-Inhibitors 

• Parkinsons 

– Selegiline Eldepryl® 

– Transdermal Emsam® 

– Rasagiline Azilect® 

• REFRACTORY Depression 

– Parnate® 

– Nardil® 

– Marplan® 

• Anti- MRSA antibiotic 

– Linezolid Zyvox® 



Geriatric Medicine 
• Lean mass declines 

– Sarcopenia, decrease 
strength, mass 

– Andropause? 
• Androgen replacement 

therapy males? 

• Fat deposits increase 

– Alterations of fat 
deposited medications 
• Lipophilicity 

• Altered loading doses 

 

 

• Gastrointestinal PH 
changes 

– B-12 deficiency 

– Folate deficiency 

– Iron deficiency 

– Drug induced? 
• PPI 

• Albumin decreases 

– Less protein binding 

– More free drug = toxicity 

• Less balance 

– Falls- drug induced dizzy 



Geriatric Medicine Beers List 
• http://www.fmda.org/beers.pdf 

• Comprehensive list of every medication that 
may cause ADR in elderly patients 

http://www.fmda.org/beers.pdf


“Collective Overconsumption”- rgh 
• 2 Distinct different phenomenon 

• #1- “Tipping over the edge” 

– Poly-pharmacy and the latest dosage change of 
medication addition causes the patient adverse 
events 

– Make small dosing changes and only 1 drug 
change at a time 

• #2- “Oh my goodness- Loved one is on TOO 
MANY medications” 

– When you break it down individually- they are not 



Geriatric Medicine 
• Fixed income concerns: 

• If you have a sample in your office- it is not 
inexpensive 

– Co-pay waivers 

– Actual costs health plan 

• What disease can you not manage 
generically? 

• Price matching education 

– Every chain will price match if the PATIENT asks 

– Does not work if they have insurance 

• Less than co-pay? 



Geriatric Medicine: Bone Health 

• Bisphosphonates 

– Alendronate 
• Fosamax PO 

– Abandronate 
• Boniva PO 

– Risedronate 
• Actonel PO 

– Zoledronic Acid 
• Reclast IV 

 

• Women are 4 times 
more likely to develop 
osteoporosis than men 

– 77% of women who are 
osteoporotic are 
undiagnosed 

• 1 in 3 women will 
develop a fracture 

• 1 in 8 men will develop 
a fracture 

 Don’t forget the Calcium 1500 mg a day 
And the Vitamin D- 400-800 units a day! 



Hospice Concerns 

• Die with dignity 

• Treat pain appropriately 

• Morphine High dose 

– Morphine 3 Glucuronide is INACTIVE 

• 95% of MSO4 metabolite 

– Morphine 6 Glucuronide is ACTIVE 

– M3G ANTAGONIZES M6G and MSO4 

• May be worth you while to switch to another 
phenanthrene opioid 

 



Hospice Concerns 

• “The death rattles” 

– Air hunger 

– Inhaled morphine effective 

– Injectable and oral opioids effective 

• Constipation 

– Softeners at minimum, senna, stimulates, Mirilax® 

• Hypersecretions: 

– Glycopyralate Robinul®  

• 1-2 mg PO TID-QID, IM or IV 0.1 mg Q 3-4 hours 



Summary The “Life-Span” 

• Fetal Development 

– First Trimester 

– Second Trimester 

– Third Trimester 

• Gestational Issues 

• Perinatal Issues 

• Infant 

• Toddler 

• Adolescent 

 

• Puberty 

• Adult  

– Organ System Failure 
• Renal 

• Liver 

• Geriatrics 

• End of Life 

– Hospice Care 



Questions? 



roger@otc.isu.edu 


