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Adverse Drug Reactions 

• Reported to be responsible for ~6.5% of all acute 
hospital admissions and at least 5,000 deaths per 
year in UK.  

• In the USA,  
– Adverse drug reactions are one of the leading causes 

of morbidity in the population. 
– Medication side effects were the cause of 4.7% of all 

hospital stays in 2008.  

• CNS toxicity is one of the most common 
experiences in pharmacotherapy 



Trends in Hospital Admissions in England from 1998- 2005 



Adverse Effects 

• Capture and reporting of adverse effects in clinical trials, for 
the most part, has become standard 

• We have processed their collection, categorization, and 
reporting 

• They are integral to any risk/benefit assessment during drug 
development as well as post-marketing assessment 

• We endeavor to understand typical severity, who is at risk of 
getting, and how to prevent occurrence 

• Treatment of AE with another drug is considered as a last 
resort and it is rarely studied 



Management of Adverse Events 

• First step with any therapy is to try and avoid 
them 
– Appropriate patient selection 
– Use the lowest possible dose 

• When they occur 
– Lower the dose if you can 
– Stop and  re-start to see if re-occurs 
– Switch to another therapy 
– Wait for tolerance to the AE to occur, if you can 

 
 



Why treat AEs Effecting the Nervous System? 

• Drugs that cross the BBB are often associated with CNS AEs 

• May not be possible to avoid the primary therapy 
– Antiepileptic's and cognitive impairment 

• May need to achieve higher doses to get needed therapeutic 
benefit 
• Paclitaxel and neuropathic pain 

• May not be possible to acutely stop/change the primary 
treatment 
• Psych AEs associated with chronic corticosteroid therapy 

• May be needed to secure compliance with primary therapy 
• HIV 

 



Examples of Therapeutics to Treat 
Adverse Effects 

– Hematopoietic stimulants with chemotherapy 

– Antiemetics with chemotherapy  

– Prostaglandin inhibitor to prevent gastric ulcers 

– Amantadine for extrapyramidal symptoms 

 

 



Multiple Therapeutics In Use to Treat AEs of 
Chemotherapeutics 

• 5HT-3 Antagonists for chemotherapy induced 
nausea and vomiting 

• Hematopoietic stimulating agents for bone 
marrow suppression  

• Primary purpose is to maintain therapy and 
allow for needed dose increases to maximize 
efficacy potential 



Misoprostol 

• Synthetic prostaglandin E1 analog that is used for 
the prevention of NSAID induced gastric ulcer 

• Misoprostol is indicated for reducing the risk of 
NSAID induced gastric ulcers in patients at high 
risk of complications from gastric ulcer,  
– the elderly and patients with concomitant debilitating 

disease,  

– patients at high risk of developing gastric ulceration, 
such as patients with a history of ulcer 



Development Path for Misoprostol 

• Series of small short-term (about 1 week) 
placebo-controlled studies in healthy volunteers, 
done to evaluate ability to reduce the risk of 
NSAID-induced mucosal injury. 

• Studies of 200 mcg q.i.d. of misoprostol with 
tolmetin and naproxen, and of 100 and 200 mcg 
q.i.d. with ibuprofen, all showed reduction of 
significant endoscopic injury from ~70–75% on 
placebo to ~10–30% on misoprostol. 



Pivotal Trials 

•  Two 12-week, randomized, double-blind trials in 
osteoarthritic patients who had GI symptoms but 
no ulcer on endoscopy while taking an NSAID 

• Compared of 200 mcg, 100 mcg, to placebo on 
reducing risk of gastric ulcer (GU) formation.  

• Patients were approximately equally divided 
between ibuprofen, piroxicam, and naproxen, 
and continued this treatment throughout the 12 
weeks.  





Treating Extrapyramidal Symptoms 
• Benztropine (originally approved 1954) : 

– Useful also in the control of extrapyramidal disorders (except tardive 
dyskinesia – see PRECAUTIONS) due to neuroleptic drugs (e.g., 
phenothiazines). 

• Trihexyphenidyl  (originally approved 1949) 
– for the control of extrapyramidal disorders caused by central nervous system 

drugs such as the dibenzoxazepines, phenothiazines, thioxanthenes, and 
butyrophenones. 

• Biperiden (originally approved 1959) 
– Control of extrapyramidal disorders secondary to neuroleptic drug therapy 

(e.g., phenothiazines) 
• Amantadine indication (originally 1968): 

– For the treatment of drug-induced extrapyramidal reactions. Although 
anticholinergic-type side effects have been noted with SYMMETREL when used 
in patients with drug-induced extrapyramidal reactions, there is a lower 
incidence of these side effects than that observed with the anticholinergic 
antiparkinson drugs. 

http://www.rxlist.com/script/main/art.asp?articlekey=10983


Evaluating the Effect of Amantadine on 
EPS 

• Two small studies of similar design were conducted in the early 
1970s 

• Randomized, double-blind, and parallel group 
• Patients received either benztropine or amantadine twice daily 
• Patients on neuroleptics exhibiting EPS were identified 
• An EPS rating scale was administered along with, BPRS and 

psychophathology rating 
– No minimum level of EPS was established baseline 

• Patients randomized continued neuroleptics as appropriate 
• Treatment lasted 28 days 
• Measured EPS, BPRS, global EPS symptoms, global Psychopathology 



Global Extrapyramidal Symptoms 
Improvement Ratings 

Average Rating 

Day Amantadine (No Pts) Benztropine (No Pts) 

1 1.95 (22) 2.23 (22) 

3 2.68 (22) 3.22 (22) § 

7 2.76 (21) 3.32 (22) 

14 3.15 (19) 3.13 (22) 

28 3.57 (14) 3.83 (18) 

Rating code: 1=no improvement or worse; 2=slight improvement; 3=notable improvement;  
4=complete remission of symptom 
§=P<0.05 
 
 

DiMascio, A, Diosdado, B,Greenblat. A Controlled trial of amantadine in drug-induced extrapyramidal disorders.  
Arch. Gen Psychiatry. 1976. 33:599-602. 

Over 70% of all patients showed “notable improvement” or  
complete remission within 3 days 



Global Psychopathologic Findings 
Improvement Ratings 

Average Rating 

Day Amantadine (No Pts) Benztropine (No Pts) 

1 1.64(22) 2.00 (22) § 

3 1.95(22) 2.55 (22) § 

7 2.24 (21) 2.81 (22) § 

14 2.68 (19) 2.68 (22) 

28 3.07 (14) 3.16 (18) 

Rating code: 1=no improvement or worse; 2=slight improvement; 3=notable improvement;  
4=complete remission of psychopathologic findings 
§=P<0.05 
 
 

DiMascio, A, Diosdado, B,Greenblat. A Controlled trial of amantadine in drug-induced extrapyramidal disorders.  
Arch. Gen Psychiatry. 1976. 33:599-602. 

Amantadine patients did not improve to the same degree during  
the first week 



Developing a Drug for Treating a CNS 
Adverse Effect 

• Key Methodological Questions 
– When is it appropriate to treat the AE 

• Worthiness? 
• In which cases should it be a last last resort vs appropriate right from the 

beginning 
– Identifying the Population 

• Can you predict who will get the AE? 
• Is it easily identifiable? 
• Can you separate it from the underlying condition? 
• Severity of AE before you treat? 

– Outcome 
• Prevention vs treatment 
• How measurable is it and how influenced is it by the underlying treatment? 

– Risk Benefit 
• Any impact of drug on efficacy of underlying treatment?  How do you measure? 
• When do you stop?   
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