History and Intro
What makes someone capable of taking informed decisions?
· Science

What is Canada’s life expectancy in 2009?
· 81,2 years

What is Canada’s ranking on the global life expectancy scale in 2009?
· 8th

What is the world’s average life expectancy?
· 66,6 years

What is Canada’s life expectancy in the last 6,000 years?
· Approximately 30 to 35 years

What is Canada’s life expectancy through the stone age (500,000 to 6,000 years ago)?
· Approximately 30 to 35 years

When did Canada’s life expectancy improved significantly? 
· Over the last 150 years

What was life like in the good old days?
· Harsh
· Cruel
· Short
· Disease was common and dangerous
· Lice and fleas on humans
· Life with worms

What was the life expectancy in 1900 in Canada, and what were the main causes of death?
· 44 years
· Pneumonia
· Tuberculosis
· Influenza
· (these causes lasted until the 1950’s)








What was the life expectancy in 2004 in Canada, and what were the main causes of death?
· 82 years
· Heart disease
· Cancer
· Stroke
· Lower respiratory infection
· Traffic accidents
· Diabetes

What are the 5 main reasons for improved health?
· Improved sanitation
· Clean drinking water
· No more guinea worms in the water
· Improvements in chlorination
· Refrigeration
· Vaccination
· Antibiotics

What is the greatest achievement in medicine?
· Immunization (vaccination)
· Very successful for viral diseases such as smallpox

When was smallpox eliminated? Where does smallpox exist now? 
· Eliminated in 1977
· Only exists in labs and biological weapons

When was polio eradicated (completely destroyed) from North America? Does polio still exist elsewhere?
· 1991
· Currently less than 30 cases world-wide
· 2 countries
· More than 300,000 cases in 1998
· Major eradication barrier is politics

Do pharmaceuticals improve health?
· Yes

What are antibiotics for?
· Bacterial infections

What reduced maternal mortality?
· Penicillin


How did we improve our health using the scientific method?
· Sanitation
· Clean drinking water
· Refrigeration
· Vaccination
· Antibiotics

How do modern drugs work?
· Each starts with a scientific idea
· Each is optimized using scientific methods
· Each is tested scientifically

What is the value of the North American drug market in 2009? For prescription drugs and OTC drugs?
· Prescription drugs: $300 billion
· Over-the-counter (OTC) drugs: $25 billion

Which country has the biggest drug market in the world?
· United States: 49,1%

What is Canada’s ranking in the world drug market?
· 3,8% (6th in the world)

When did the modern pharmaceutical industry start? What scientific methods does it use?
· Yes, it started in 1856
· It uses scientific methods
· Chemistry
· Biology
· Molecular biology
· Epidemiology
· Works hard to remove bias
· Regulated by government

Why were most ancient medications useless?
· Made-up cures
· People believe in magic
· Feel better just by getting treatment
· Only a very small number of treatments actually worked
· A few of these are still used today
· Many treatments were actually harmful

Where do most ancient drugs come from?
· Plants

What is the difference between drugs and poisons?
· Drugs: Produce desired (beneficial) biological effect
· Poisons: Produce undesired (harmful) biological effect

Are drugs poisons?
· Yes

What differentiates a potion and a poison? 
· Poison – kill
· Potion – cure
· Only the dose makes the poison

How do we measure the dosages? 
· Normally we assume:
· Low doses produce beneficial effects (drug)
· High doses produce harmful effects (poison)
· Sometimes:
· Low doses produce harmful effects (poison)
· Higher doses produce beneficial effects (drug)

What makes the poison?
· The dose
· Ask how much

How were drugs discovered before 1900?
· Observation (rare)
· People observed the effect of the drug
· Strong poisons
· Magic, philosophy (very common)
· Based on belief
· Cure arrived at by reasoning – make it up
· Healing often connected with superstition, magic, religion

What are drugs discovered from observation?
· Strong poisons (common)
· Easily identified
· Low dose makes it into a drug
· Opium, digitalis, nicotine, cocaine
· Weak poisons (uncommon)
· Large quantity for effect
· Caffeine, salicin



What is Papyrus Ebers?
· Egyptian medical document from 1500 BC
· Scroll about 20 meters long
· Thousands of medical treatments
· Most are useless
· A few are still used today

OPIUM
How was it discovered?
· By observation

What is it?
· Narcotic painkiller
· Sedative

Where does it come from? 
· Extracted from poppy seeds

Other information:
· Toxic in high doses
· Drug in low doses
· Opium is the basis of modern painkillers

Modern analgesics (reduce pain) designed from opium:
· Codeine
· Oxycodone
· Fentanyl
· Methadone
· Demerol















COCAINE
How was it discovered?
· By observation

What is it?
· Topical painkiller
· Stimulant

Where does it come from?
· Extracted from coca leaves

Modern anesthetics (reduces sensation) designed from cocaine:
· Novocaine
· Procaine
· Lidocaine
· Benzocaine

What are the problems with observation?
· Human brain searches for patterns
· Even when they are not there
· Ancients did not use experiments or statistics
· Anecdotal evidence (stories)
· Drug and effect may be a coincidence
· Perceptions subject to placebo effects
· People lie
· Once evidence is available, hard to contradict
· Many harmful remedies retained because of this 
· Parent’s cold remedies

What is apophenia?
· Seeing patterns or connections in random or meaningless data
· Even when they are not there

What is pareidolia?
· Perceiving sounds or images as something else

Why is anecdotal evidence misleading? 
· It relies on chance:
· Medication and cure may not be connected
· May eat a plant at same time you were getting better anyway
· Poison and harm may not be connected



Why is only experimental evidence reliable?
· Make a measurement
· Measure properly
· Measure accurately
· Must rely on statistical significance:
· Collect data from a large number of experiments

What are the problems with traditional remedies?
· Poor control over the dose
· Plants produce variable amounts of active ingredient
· No standardization:
· No instructions
· Information passed verbally
· Imprecise
· Poor reproducibility
· Difficult to correct information
· False information often spreads faster than true information
· Once someone accepts an idea they are unwilling to change

What is the reasoning to identify cures?
· Make it up 
· Search for proof afterward
· Healing often connected with superstition, magic, religion

DOCTRINE OF HUMORS
Hippocrates develops doctrine of humors:
· Universe is made of 4 elements: Earth, air, fire, water
· Body is made of 4 humors: Blood, phlegm, yellow bile, black bile
· 4 humors are normally in balance
· Too much or not enough of a humor causes disease
· Cure by re-balancing the humors
· Diagnose using the properties of the humors
· Fever associated with hot and dry
· Cure using cold and wet










What are the properties of the 4 elements? Of the 4 humors?
· Properties of 4 elements:
· Earth – dry
· Air – cold
· Fire – hot
· Water – wet
· Properties of 4 humors:
· Blood – cold
· Phlegm – wet
· Yellow bile – hot
· Black bile – dry

Why was the doctrine of humors stupid?
· Based on an incorrect idea
· The universe is not made of 4 elements
· Humans are not made of 4 humors
· Treatments developed using it were harmful and painful
· Bloodletting
· Purges
· Fasting
· Special foods

DOCTRINE OF SIGNATURES
What is the doctrine of Signatures?
· Jakob Bohme, shoemaker and philosopher (1575-1624):
· God left clues to tell us how to use things
· Disease and cure were linked
· This approach is/was used by almost all cultures

Are eating walnuts good for brain health?
· Yes

Do boneset stems grow through the leaves?
· Yes

Do sharks get cancer?
· No, sharks have cartilage whereas we have bones; shark cartilage is used as cancer treatment

Do breath mints have chlorophyll?
· Yes



What is a mandrake root?
· Mandrake roots used for many medicinal and magical purposes
· Primary use was a cure for demonic possession
· Believed that the plant would scream when harvested
· To protect against the screaming, you had to harvest the mandrake using a dog and ensure the magic is preserved

The rhino horn, a phallic symbol?
· Yes
· Powdered rhino horn used in Chinese medicine as an aphrodisiac

Mercury, a heavy liquid?
· Yes, people drink mercury as a purgative

Why is the doctrine or signatures stupid?
· Most remedies developed this way were harmful
· At best were harmless
· Denied the patient proper treatment
· Lack of rationality or evidence
· Based on appearance or location
· Required imagination to see connections

How was amputation learned?
· Trial and error

Who discovered nitrous oxide?
· Sir Humphry Davy

How is nitrous oxide used today?
· As a propellant

What make modern surgery possible?
· Anesthetics

Who was the first person to receive surgery?
· William T.G. Morton

How many people survived surgical treatment?
· Less than 30%





Joseph Lister is associated with the development of what important medical breakthrough?
· Antisepsis (during surgery)
· He uses phenol as antiseptic and carbolic acid sprayer during surgery 
· Toxic effects of phenol on doctors
· Washing and glove use was safer

Who brought antisepsis to Canada in 1877?
· Thomas Roddick

After discovering antisepsis, what happened?
· Listerine becomes household product
· Listerine for dandruff
· Listerine no longer contains phenol

Who created the first artificial dye in 1856?
· William Perkin

When was the first artificial drug created?
· In 1897

Why are most modern drugs artificial?
· Designed for optimal activity, safety
· Provide convenience
· Manufactured in large quantities
· Lower cost

What is the importance of genetically engineered drugs that exist since 1982?
· Safest, cheapest source of human proteins and hormones

Why are rules important?
· Regulation of drugs
· Regulation of medical devices and procedures

Before 1907, there were no rules. What was the situation like?
· Anybody could make and sell drugs
· No proof that anything worked
· No safety testing
· No testing of any kind
· Most drugs were made-up
· Put some leaves in a bottle with water or alcohol
· Start selling it



The rise of paten medicine in the late 1800’s had what effect on the population?
· Included the word Patented on the label
· Public thinks patented = quality
· You could sell literally anything

Why was the board of Food and Drug inspection formed in 1907?
· First government regulations for medicines
· Labeling only
· No regulation of therapeutic claims
· No safety testing

The labeling forced which drug off the market?
· Sulfanilamide elixir
· Legal definition of elixir is a substance dissolved in ethanol
· So, government inspectors track down the drug, and recovered 234 of 240 gallons that were sold
· 107 dead
· 260 permanently disabled

What did the Food and Drug Administration (FDA) create?
· Food, drug and cosmetic act 1938
· Ensure the safety of drugs
· Animal testing was now required (safety only)
· Clinical trials were done to follow safety in humans
· Directions for proper use were required on the label

What is thalidomide?
· Developed as a sedative in 1957
· Very few side effects
· By 1962, thalidomide recognized as a teratogen
· Phocomelia
· Attenuated limbs

Does teratogen cause birth defects?
· Yes, in humans, problems with a fetus result in miscarriage, stillbirth or birth defects

What are the modern safety standards?
· Safety testing done in at least 2 species
· At least one must be a primate
· Must show that the drug is bioavailable
· Gets into body
· Must use relevant doses


Why is the industry regulation important?
· Ensures safe products
· Ensures products work
· Ensures good manufacturing quality
· Regulation increases costs

How do modern drugs work?
· Each starts with a scientific idea
· Each is optimized using scientific methods
· Each is tested scientifically
· Manufacturing is standardized
· Drug industry is tightly regulated
· Must provide scientific proof

Pain
What is the yearly revenue from prescription drugs in the U.S.?
· $300 billion
· Requires doctor’s prescription

What is the yearly revenue from over the counter (OTC) drugs in the U.S.?
· $25 billion
· No prescription required
· Some are behind the counter

What are the top OTC medications in North America in 2016?
1. Cough and cold - $8.2 billion
2. Pain reliever - $4.1 billion
3. Antacid - $2.7 billion
4. Toothpaste - $1.5 billion
5. Laxative - $1.3 billion

What are important considerations when buying drugs? How do you evaluate risk?
· Safety
· Dose makes the drug
· Dose makes the poison
· All drugs have side effects
· Effect – what is it?
· Info is easy to find
· Label or box
· Google
· Incidence – how common is it?
· Info is difficult to find
· Need both to evaluate risk
· Indications
· What to use for?
· Many people take the wrong drug
· Many people take drugs unnecessarily
· Counter-indications
· When you should not use:
· Conditions
· Drug combinations
· Foods
· Natural remedies

What is the most common OTC drug?
· Pain relievers

What are the statistics on pain relievers?
· $4.1 billion per year (North America)
· 50 billion tablets (North America)
· 16,000 tonnes/year
· 500 dump trucks

What are the World’s most popular drugs?
· Alcohol
· Caffeine
· Aspirin
· [bookmark: _GoBack]Nicotine


