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In the turn of the 20th century, pharmacy was young and
inexperienced. Most drugs were created by hand without
technology to assess uniformity.
In 1820, the U.S. Pharmacopoeia was created by physician
and apothecary volunteers. Thus, a list was created of
compound protocols.
Men interested in advancing their occupation and dignity
formed themselves in medical societies such as the 1847
American Medical Association and the 1852 American
Pharmaceutical Association.
In 1848, Congress forbade the importation of adulterated
goods but examiners were untrained in pharmacology.









Smallpox vaccine and diphtheria antitoxins
were contaminated which led to death of
children.
In 1901 the Board of Health required
vaccinations and re-vaccinations of all
inhabitants of Boston.
1902 Biologics Act required that federal
government grant premarket approval and
approval for the process and facility which
make biological drugs.
Never before was there premarket control.

Whereas some evilly disposed persons, from
motives of avarice and filthy lucre, have been
induced to sell diseased, corrupted, contagious or
unwholesome provisions, to the great nuisance of
public health and peace

If I could sell you Air, I would













1906 Pure Food and Drugs Act was the first law to protect consumers. The purpose of
the Act was to ban trafficking of adulterated or mislabeled food and drug products.
Under this legislation, if properly labeled a company can sell a drug without showing
safety or efficacy.

In 1935 Sulfanilamide was extremely effective in fighting bacteria but the pills were
foul tasting. The solution was to make it in solution form with pink coloring and
cherry flavoring.
However, the solvent diethylene glycol (similar to antifreeze) was toxic.
The company was fined because of “mislabeling”. An elixir by definition contains
alcohol but no alcohol was present.

The elixir sulfanilamide poisonings of the 1930s prompted the 1938 Food, Drug and Cosmetic Act
which required new drugs to show safety pre-marketing.
Also, for the first time medical devices and cosmetics were included under FDA authority.
The specifics: under this legislation drugs could be sold 60 days after companies filed with the FDA if
the agency did not object to their safety tests. Pharmaceutical companies routinely sent new
medications to doctors to ask them to try them on patients.









In West Germany after WWII, there was a
demand for drugs to help with trauma as a
result of the war.
Many people were addicted to tranquilizers
and sleeping pills. Between the 1920s and
mid-1950s, the most popular drugs used as
sedatives and hypnotics were barbiturates.
Barbital (Veronal) and phenobarbital
(Luminal) were widely used since the 1930s
but had low therapeutic index which led to
death by overdose. They were also highly
addictive. (Marilyn Monroe died from
overdose)
Thalidomide was the only non-barbiturate
sedative known at the time.

British Medical Journal
Jan 23, 1960



In 1957, the German
company Chemie
Grunenthal marketed
thalidomide under the
name “Contergan” and then
as “Distaval” in the UK a
year later.



Thalidomide was originally intended to be used as an
anticonvulsant/sedative drug.
Off-label prescription for antiemetic







Early trials showed that the therapeutic index
was large. “Overdoses” resulted in prolonged
sleep, not death.
Thalidomide was advertised in 46 countries









Born in British Columbia in July 1914.
1934 – Bachelor’s Degree in Science from McGill
University, Montreal
1935 – Master’s Degree in Science from McGill
University, Montreal
1938 – Doctorate in Pharmacology from University
of Chicago
1950 – Doctor of Medicine Degree from University
of Chicago
1950 – 1954 Intern at Sacred Heart Hospital in
South Dakota
1954 – 1957 Associate Professor in Pharmacology
at U of South Dakota






No worldwide drug safety testing standards existed
Francis Kelsey M.D. was in charge of New Drug Applications
Thalidomide might cause neuropathy
There were reports of peripheral neuritis (tingling sensation) from the
British Medical Journal and polyneuropathy in the extremities of the elderly
 The company Richardson-Merrill did not provide adequate data to
demonstrate the safety of thalidomide
 This was enough evidence to hold
back thalidomide’s approval
 However, thalidomide was released
for clinical trials






Suggested in late 1961 that thalidomide
was dangerous for pregnant women
Teratogenic effects of thalidomide was
discovered in Europe, not by the FDA








17 cases of phocomelia in US

August 7, 1962 President John F. Kennedy
awarded the Distinguished Federal Civil
Service Award to Dr. Kelsey
1963 Kelsey appointed to Chief of the
Investigational Drug Branch
1968 Kelsey appointed to Director or the
Office of Scientific Investigation










The 1962 Kefauver Amendments were made in response to the thalidomide
disaster
Senator Kefauver’s motives were to strengthen and broaden existing laws in the
drug field to bring better, safer medicine and to establish a more effective system
of enforcement to the drug laws.
All new drug applications must demonstrate substantial evidence of the drug’s
effectiveness as well as safety
FDA was given 180 days to evaluate a new drug application, and the application
would no longer become automatically effective. New drugs required an
affirmative decision by the FDA before marketing.
Manufacturers had to maintain records of adverse events associated with drugs
and report the results to the FDA
Drugs approved between 1938 and 1962 must be shown to be efficacious or else
they would be removed from the market

Was Thalidomide not effective?
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Liver
Kidney
Nervous

Reproductive




Testes
Ovary
Gestation

What is “acceptable” damage/danger
Warfarin = Rat poison
Chemotherapy = Cytotoxic

Who determines what is acceptable?
Poison is in everything, and no thing is without poison.
The dosage makes it either a poison or a remedy.



Thalidomide
Inhibits the growth of new blood vessels (angiogenesis)
 May reduce levels of TNFa




Can be prescribed for:








Multiple myeloma
Severe cases of Leprosy
Some cases of Macular Degeneration
Some auto-immune diseases
Some Cancers

May 2010 study of Thalidomide to Macular Degeneration patients
18 with 100mg thalidomide BID 1 year 50% neuropathy; 17% persistent tremor
 20 with placebo BID 1year
20% neuropathy; 0% persistent tremor


 Souayah and Khella JCN 2010

Do patients who die as a result of an adverse reaction die of the DRUG or DISEASE?
Do patients who die as a result of a lack of a drug die of the DISEASE or DRUG?
Do patients who die because they cannot access/afford an efficacious drug die because of the
DRUG/FEDERAL REGULATORS or the DISEASE?
Drugs that would be developed are not, drugs that are more efficacious are slow to come to
market…
Does this get rid of the American competitive market?
Balancing the risks and benefits of taking or not taking a drug is not purely scientific but is an
ethical and moral decision between a doctor and patient due to circumstance and personal
preference. Empathy is a function of proximity.

Thank you!

