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Objectives
1.To be able to describe an approach for quickly figuring 
out if a new medication provides an advantage over 
what we already have


2.To list three ways new medications can be made to 
sound better than they really are 


3.To have a ballpark idea how many new medications 
every year are breakthrough products



The SCENARIO - a couple of years ago

The world has recently been devastated by a strange and rather specific apocalyptic event that 
has left us with the following:


1. Clean water


2. A proper sewer system


3. Adequate shelter 


4. An abundance of good food and sunshine


5. Adults only


6. All available vaccines


7. No chronic infectious diseases such as HIV and TB


8. No surgical or obstetrical conditions


9. No politicians or guidelines (always dream big!)

A THOUGHT EXPERIMENT - if you could only have 20 medications what would they be?



Medication Indication Made/Patented
Morphine (oral, parenteral) Pain 1827
ASA Pain 1899
Epinephrine Hormone 1904
Insulin Hormone 1920
Diphenhydramine (oral, topical, parenteral) Antihistamine 1946
Dexamethasone (oral, topical, inhaler, Steroid 1957
Levothyroxine Hormone 1958
Birth control pill Contraception 1960
Metronidazole (oral, topical, parenteral) Antibiotic 1960
Furosemide (oral, parenteral) HF 1962
Lorazepam (oral, parenteral) Anxiety 1963
Doxycycline (oral, topical, parenteral) Antibiotic 1967
Salbutamol (inhaler, oral, parenteral) Asthma/COPD 1968
Metoprolol (oral, parenteral) HF/angina/PostMI 1969
Amoxicillin/clavulanate (oral, parenteral) Antibiotic 1985
Omeprazole (least expensive PPI) Heartburn 1989
Fluconazole (oral, topical, parenteral) Antifungal 1990
Losartan (least expensive ARB) CVD risk/HF 1995
Quetiapine Antipsychotic/antidepressant 1997
Polyethylene glycol Laxative ??

Average year
of “patenting”

1956

2 -1800s
1-1900s
1-1920s
1-1940s
3-1950s
7-1960s
2-1980s
3-1990

Our Top 20 Medications (GOAT)



Our Thoughts
all of our choices included medications whose uses include control of symptoms 


none of our top 20 medications were strictly preventive agents like statins and 
bisphosphonates


a number of the included agents are not considered as first line agents for specific medical 
conditions however they often had more than a single use and were available in a number of 
useful dosage forms


many of our specific within class choices were dictated by the availability of multiple routes 
of delivery options 


quetiapine is not the treatment of first choice for depression, anxiety or even bipolar 
disorder, it does have evidence for depression and the psych conditions as well as 
schizophrenia - this medication is sort of the “jack of all trades; master of none” in this class



Missed by that much
Chlorthalidone – it was felt beta-blockers and ARBs would provide more overall societal value - we included furosemide so we have a 
diuretic effect


Paracetamolol/acetaminophen – NSAIDs are as good as or better for a number of pain conditions and fever - eradicating H. pylori – 
which could be done with drugs on the list – very much reduces the risk of gastrointestinal complications secondary to chronic use of NSAIDs. 


Nitroglycerine – is an extremely effective agent for the acute and chronic control of angina and acute exacerbations of heart failure - we 
have beta-blockers and furosemide, nitroglycerin wouldn’t add much benefit.


Warfarin/novel oral anti-coagulant – reduces stroke risk and very helpful in a variety of conditions like pulmonary embolism, deep 
vein thrombosis or mechanical heart valves. The biggest reason it did not make the list is we couldn’t figure out which of the 20 to remove.


Metformin – while metformin is currently the most popular agent used in T2DM, the actual evidence for benefit in T2DM is highly inconsistent. 
In addition, insulin is in our list and would be able to control glucose alone. 


Statins- while statins very likely do reduce the risk of cardiovascular disease they really provide no additional benefit on any symptomatic 
conditions


Amitriptyline, nortriptyline, bupropion, fluoxetine – they offered little additional value when lorazepam and quetiapine where 
already in the top 20



Most new things aren’t,
unfortunately, 
much or any better

OUR TOP 20
Average year
of “patenting”

1956

2 -1800s
1-1900s
1-1920s
1-1940s
3-1950s
7-1960s
2-1980s
3-1990



Golden Pill Award
Major advance (1) Clear advance (7) Modest improvement (13)

2011 0 0 0
2012 0 0 2

abiraterone (prostate CA), boceprevir (Hep C)

2013 0 0 1
meningococcal conjugate vaccine (infant immunization) 

2014 1
cholic acid (hereditary bile acid deficiency)

3
imatinib (ALL), artesunate (malaria), sofosbuvir (HepC) 

1
sodium phenylbutyrate coated granules (urea cycle disorders)

2015 0 1
propranolol (severe infantile hemangioma) 

2
permethrin (scabies), ketoconazole HRA (endogenous Cushing’s syndrome) 

2016 0 0 2
nivolumab (inoperable melanoma), trametinib (inoperable melanoma)

2017 0 1
asfotase alfa (perinatal and infantile forms of hypophosphatasia)

2
pertuzumab (metastatic breast cancer), emtricitabine/tenofovir (HIV transmission)

 

2018 0 2
sebelipase alfa (lysosomal acid lipase deficiency), naloxone nasal spray 

(emergency treatment of opioid overdose)

3
lidocaine + prilocaine combination (primary premature ejaculation), naloxone IM kit 

(emergency treatment of opioid overdose), arsenic trioxide (acute promyelocytic leukaemia)

2019 0 3
emicizumab (prophylaxis of bleeding episodes in patients with haemophilia 
A and "factor VIII inhibitors”), tisagenlecleucel  (B-cell acute lymphoblastic 

leukaemia), axicabtagene ciloleucel (large B-cell lymphomas)

3
ruxolitinib (symptomatic myelofibrosis), trastuzumab emtansine (HER2-positive inoperable 

breast cancer), pembrolizumab (metastatic non-small cell lung cancer)

Available from: URL: https://english.prescrire.org/en/115/1985/ReportList.aspx.



Available from: URL: https://www.canada.ca/en/patented-medicine-prices-review/services/npduis/analytical-studies/meds-entry-watch-2018.html#a3.



2% 
3% 

13% 
82%

Patented Medicine Prices Review Board. Annual report 2017. 2018 Jul. 
Available from: URL: http://www.pmprb-cepmb.gc.ca/view.asp?ccid=1380&lang=en.



Median interval between launch and first withdrawal for drugs introduced after 1960 = 10 years
462 medicinal products withdrawn because of adverse drug reactions 1953-2013 

Hepatotoxicity and immune-mediated reactions were responsible for over 30% of withdrawals 

BMC Medicine 2016 14:10



~1985



101 articles, published between 1979 and 1983 in 
six major basic science journals, which clearly 

stated that the technology studied had 
novel therapeutic or preventive promises

Am J Med 2003;114:477-84 

5 licensed for clinical use 
naloxone, pergolide, alpha-1 

antitrypsin, interleukin 2 

1 used extensively - ACEI



“Although it is common to blame media outlets - our principle findings 
were that most of the inflation detected in our study did not occur de 
novo in the media but was already present in the text of the press 
releases produced by academics and their establishments” 

”most of the responsibility for exaggeration must lie with the scientific 
authors”

BMJ 2014;349:g7015 doi: 10.1136/bmj.g7015 

Press releases (n=462) on biomedical
and health-related science issued 

by 20 leading UK universities



PLoS Med 2012 9(9): e1001308. doi:10.1371/journal.pmed.1001308 

spin = specific reporting (intentional or unintentional) that emphasizes the 
beneficial effect of the experimental treatment 

at least one kind of spin - primarily no acknowledgement of non statistically significant 
primary outcome, focus on within group comparisons, suggesting a p value >0.05 demonstrates 
equivalence 

40% of the study abstracts - So this Starts the Process 
47% of press releases  

31% of press releases misinterpreted the results - 86% overestimated effect



JAMA Intern Med 2017;177:554-60 

64 RCTs made 117 subgroup claims in their abstract 
46/117 (39%) - was statistical support provided

16/46 (35%) - ensured balance between randomization groups within subgroups

13/46 (28%) - entailed a prespecified subgroup analysis 

1/46 (2%) - adjusted for multiple testing 

11% had at least 1 subsequent pure corroboration attempt by a meta-analysis or an RCT 
- all cases, the corroboration attempts found no evidence of subgroup effect - if 
anything the effect sizes from meta-analyses were attenuated toward the null



All these words likely mean 
something different to everyone

More 
Increased 
Reduced 
Improved 
Decreased 
Higher 
Lower 
High 
Low 
Significant 
Less 
Fewer 
Worsened 

Better 
Worse 
Greater 
Uncommon 
Superior 
Rare 
Smaller 
Larger 
Least 
Common 
Quicker 
Slower 
Important 

Considerable 
Strong 
Moderate 
Minor 
Big 
Unimportant 
Huge 
Tiny 
Inferior 
Lesser 
Small 
Bigger 
Major 

Severe 
Weak 
Strong 
Different 
Faster 
Shorter 
Longer 
Shortened 
Lengthened 
Extreme 
Unlikely 
Short 
Many/Most

The Magnitudinous Problem

Convey a story but not 

really the evidence/

numbers



Examples that probably 
 require quantification clarification

Your salary will be INCREASED 

Turn left after a MODERATE number of kilometres 

You will be getting a SHORT jail sentence 

You have an UNLIKELY chance of getting an STD

You have a SIGNIFICANT chance of a heart attack 

A SMALL tube will be placed a CONSIDERABLE distance into your rectum



I have developed a lot of 
Pet Peeves over the Years



The Term - Personalized/Precision Medicine



New molecular entities 16 Total 
Cancer x 9  
Hep C x 2 

Huntington’s 
Tardive dyskinesia 

Batten disease 
Mucopolysaccharidosis 

Hemophilia



Personalized/Precision Medicine
“Personalized medicine OR precision medicine, is a medical model that 
separates people into different groups—with medical decisions, 
practices, interventions and/or products being tailored to the individual 
patient based on their predicted response or risk of disease.” 

“Term has risen in usage in recent years given the growth of new 
diagnostic and informatics approaches that provide understanding of 
the molecular basis of disease, particularly genomics”

Precision medicine - “optimal therapies based on the context of a 
patient’s genetic content or other molecular or cellular analysis”

Personalized Medicine Coalition. Personalized Medicine at FDA. 2017 Progress Report. Available from: URL: http://
www.personalizedmedicinecoalition.org/Userfiles/PMC-Corporate/file/PM_at_FDA_2017_Progress_Report.pdf.



“personalized medicine has the potential to take 
the trial and error out of medicine” 

“personalized medicine promises greater value 
to patients and society” 

“target medicines” 

“move from treatment to prevention”

The Promise



My “beef” with the terms  
Personalized/Precision Medicine

Terms have been co-opted by people in the genomics area 

Present-day personalized medicine omits 
1) patient’s individual values and preferences 
2) that doses of medications need to be individualized based 

on a clear and objective review of an individual patient’s 
response



A) Evidence requirements

placebo controlled RCTs of these agents

RCTs comparing these agents directly to presently established therapy

RCTs of direct head-to head comparisons of monoclonal antibodies that are in the same class/used 
for the same indication

cohort data with long term follow-up to estimate any on-going long-term safety issues

B) Patient-centered requirements

the promotion of the concept of shared-decision making

defining clear, specific and measureable individual patient outcomes

when possible, starting with very low doses and/or continually adjusting doses based on individual 
response

a discussion of how to address the potential cost issues typically seen with these agents

5th Edition
Chapter - An 

Evidence-Based 
Practice Approach 

To Evaluating 
Biotechnologically 

Derived Medications 
McCormack J. An evidence-based practice approach to evaluating biotechnologically derived medications. In: Crommelin DJA,  

Sindelar R, Meibohm B (eds). Pharmaceutical biotechnology – fundamentals and applications. 5th ed. Springer International Publishing, 2019.



A single issue of NEJM - Sept 25, 2018

“the median overall survival was 12.3 months in the atezolizumab 
group and 10.3 months”

“24-month overall survival rate was 66.3% in the durvalumab 
group, as compared with 55.6% in placebo”

“the median overall survival was 15.9 months in the pembrolizumab-
combination group and 11.3 months in the placebo-combination group”



The Chance of “X”

WITH NO 

TREATMENT/TEST

The Chance “X”


WITH 

TREATMENT/TEST

It’s all about figuring out



Here is how I look if time is limited 
(which it almost always is)

If no meta-analysis/systematic review - suggests not a lot of published studies

ertugliflozin meta-analysis



If you can …
Evidence appraise an RCT or


Look at a meta-analysis and extract the relevant information 

DO 
IT 
IN =



Have A Purpose
You are looking for numbers (%s)


In general who is it for - young/older, primary/secondary


TIME FRAME - 1 dose, 1 day, 1 week, 1 month, 1 year, 1 decade?


Is it for symptoms?


Clinically relevant endpoints


Is it for prevention?


CVD, fractures, exacerbations, infections

- anything as long as it isn’t a surrogate marker (BP, cholesterol, glucose, FEV1, bone density)



Treatments that  
reduce risk

Treatments that  
reduce symptoms

1.Palivizumab - severe RSV infection in children 

2.Evolucumab - hyperlipidemia/heart disease 

3.Romosozumab - fracture

1.Guselkumab - plaque psoriasis 

2.Dupilumab - uncontrolled persistent asthma 

3.Erenumab for migraine

6 non-cancer examples



Treatments that  
reduce risk

Treatments that  
reduce symptoms

1.Palivizumab - severe RSV infection in 
children 

1 in 20 benefit 
2.Evolucumab - hyperlipidemia/heart 
disease 

1 in 63 benefit 
3.Romosozumab - fracture 

1 in 30 benefit, 1 in 167 harmed

1.Guselkumab - plaque psoriasis 
At least 1 in 2 benefit 

2.Dupilumab - uncontrolled persistent 
asthma 
1 in 10 benefit 

3.Erenumab for migraine 
1 in 5 benefit - similar to other agents 

6 examples
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Dose Response

% of patients 
responding 

OR 
% of the 
response

“Drugs are often introduced 
at a dose that will be 

effective in around 90% of 
the target population" 

Herxheimer, Lancet 1991
"a systematic flaw in pre-

marketing dosage evaluation; it 
has been common practice ... to 

undertake phase III trials 
evaluating drug effectiveness at or 
near maximum-tolerated dosages" 

Cross et al, Pharmacoepi Drug Safety 2002

McCormack J. A dose of reality [video clip]. 2020 Mar 21. Available from: URL: https://www.youtube.com/watch?v=lXK2j1Qxb4U.



 A Reasonable Side Effect List 
An unsolvable problem?

They are not captured well/completely/understandably in 
studies - but likely the best we have


Rarely can we figure out rare side effects


Many monographs, books, studies, websites just list a 
variety of symptoms, often with no numbers, no context, 
no idea of the duration, severity, frequency, statistical 
significance?



This is a !@#$%  
5.3 year study

How are these not 100%
New Engl J Med 2019;380:23-32



Bottom Line
We all want the latest and greatest to be the latest and greatest - and some definitely are


Need to have some healthy skepticism 


Unusual to have more than 1 breakthrough in a year


Remember the potential for adverse effects  - withdrawn


Do you own 10 minute appraisal before you recommend something new


Work hard at learning how to properly use the medications we already have


Start with low doses - especially with new medications


If a new medication is really that good, you will hear about it


