Safety in Drug Development: The Link Between
Historical Medical Cases and Current Regulations.
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Safety in Drug Development: The Link Between
Historical Medical Cases and Current Regulations.
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No regulations to protect the public from

dangerous drugs until early 1900
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The Tetanus Scandal- United states 1901

Diphtheria caused many deaths pr. Year
-Germany 50.000 deaths pr. year
« 1890: Antitoxin was discovered in blood serum
in animals injected with diphteria toxin
« Now possible to control infectious disease

* Jim the milk wagon horse produced >30 L
of antitoxin filled serum in 3 years

« Jim died of Tetanus in 1901

« 13 children died after receiving serum from
Jim containing Diphtheria toxin
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Spocial 10 Tha New York Timis

ST. LOUIS. Mo, Nov. L—-Eight deuths
have now been reported 10 the clty MHeulth
Department as the result of locklaw,
caused, It I sald, by the physiclans who
attended the various casos, Ly the simiu-
fastration of the city bacteriologist's spe-
clally . prepared antitoxin for diphtharia.
Eleven other children are sick with Jock-
Jaw and death ls expected 10 ensue In cach

cane,

Alarm s spreading. The phyhrhns who
administered the remedy are earnest in de-
manding the investigation of the cause of

L | death In each case, (o discover positively if

+ | the serum used for the manufacture of the
* | antitoxin was Infected with tetanas toxin

from the clity’'s serum horse, which was
found 1o be w“cﬂn‘ with Ioc'khi on Oct

1 and wu
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Biologics Control Act of 1902
- “Virus-Toxin Law”

Name, date, expiration date and license
number of manufacturer should be on
label

Specialist should supervise the production
Regular inspections by authorities

Annual licensing

Products tested for purity and potency




Mrs Winslows Soothing Syrup (1844-1930)
— The baby killer

« "This Preparation contains no Poisonous

Ingredient and may be used with Perfect
Safety”

« Cure for teething pain and diarrhea

« Quieting infants, small children

« Used as ingredient in recipes, advertised
in recipe books, calendars, news papers

« Unknown number of deaths

1849: Put on the Marked

1868: More than 1.5 million bottles were
sold annually

45 Nationa L,ba Med__n 17Ad rticing imaae " 1911: The public was made aware in an article
| IDrary ICI , . vertisi | . - .
1930: Sale was discontinued in the UK.
Ingredients:
. Powdered Morphine @
Opium

Sodium Carbonate (water softener)
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Drug Safety - still not accomplished

« Shortcomings of the 1906 Act

- No formal government approval was
required to marked new drugs

- Lack of inspections

- Inability to control false claims

"There had to be some truth to what drug companies were
selling but in terms of safety let alone efficacy
that wasn 't part of the equation”

Ref: The Scientist, June 1, 2013

www.FDA.gov



Elixir Sulfanilamide tragedy - 1937
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Each fluidounce represents:

Sulfanilamide, 40 grs.

« Harold Watkins, chief chemist at
S.E Masenngill in Bristol
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fragrance and taste

SUGGESTED FOR THE TREATMENT OF ALL conwlﬂ"$
IN WHICH THE HEMOLYTIC STREPTOCOCCI APPEAR

Dose, begin with 2 to 3teasp00nfuls in water
every four hours. Decrease in twenty-four
tofarty-eight hoursto 1 or 2 teaspoonfuls
and continue at this dose until recovery-

« Diethylene Glycol belongs to the
antifreeze family and was known
to be toxic

EHE

« 1300 bottles was distributed across the U.S THE 8. E,M,SSENG,LH.,O..,.,*.,.Y
Manufacturing Prarmacists
i BR:S:‘OL.ETENN.-VA-




Elixir Sulfanilamide tragedy - 1937
U. S. Races Death to
\reore  Save 700 From Elixir

Recavery of Pint Botthes Sold fo Patients
yS)| Geal as Deaths From Poison Reach 14
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Federal Food, Drug and Cosmetics Act of 1938
- “"Drug Safety law”

« Required proof of safety
« Authorized inspections

« Required truth in marketing and
outlawed false claims of bogus
therapeutic effects

« Safe tolerances should be set for some
unavoidable poisonous drugs

« FDA could withdraw approvals if
safety was questioned post marketing

Label revolution I1I
Complete list of ingredients
Adequate directions for safe use
Warnings when necessary

Drugs for prescription use only
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Before the Thalidomide episode

Placenta is an effective barrier

Not standard to test on pregnant animals
- pregnant rat/mice — no malformations
- malformations in New Zealand rabbits dose 25-300 x human dose
- malformations in monkeys dose 10x human dose

No regulated systematic tests performed
in humans before approval

Test drugs were handed out to doctors who passed them on to their patients
- no requirement for physicians to keep log of drugs prescribed
- no requirement to follow-up on patients

If FDA did not approve a drug within 6 months
it was automatically approved !!!
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Thalidomide - regulatory consequences

« Systematic testing for developmental toxicity
- Fertility, teratogenicity, fetal development, perinatal development

- Should include a rodent and a non-rodent species
carefully selected

« Sponsor must provide a detailed study plan to FDA before human trials

» Progress of human studies must be monitored and findings
reported to the FDA

Increased safety for human patients
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Safety in Drug Development: The Link Between Historical
Medical Cases and Current Regulations.

o Safety Pharmacology as a discipline

- a regulatory consequence
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Once the best-selling antihistamine in the world L(@!
VistaGen

Seldane

FDA Says

Seldane Should
Be Withdrawn

Los Angeles Times January 1997

Treatment for allergy — no drowsiness or fatigue novO NOTGisk’




Toxicology versus safety pharmacology

« Repeat dose studies « Single dose studies

- Organ weights, morphology, reversible, functional effects
histopathology recorded from conscious
animals
e AUC - Onset, duration and

magnitude of effects

« Cmax -
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What is Safety Pharmacology

Core battery

« In vivo studies should be conducted in:

- conscroUegramanaévous system
- unrestrined using telemetri is preferred

 Route of adm. _
- Clinical FAIRBrReYIERPIEYSEMRs if neccesary
- EXposure achieved must be similar

to human exposure or above
- Respiratory system
« Should be conducted in accordance to GLP

5
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3R accomplishments in Safety Pharmacology

Group housing of primates in telemetry studies
Focus in training of primates and dogs

Re-use of animals

Implement safety pharmacology in toxicology studies

No positive reference drugs in each respiration and CNS study
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Why are we using animal experimentation in
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Thank you !

o ™
o YOURE RIGHT,
MORPHING INTO
A HIDEOWS MONSTER
IS NOT LIsTED AS
A POSSIBLE
ADVERSE. REACTION

www.fda.gov.

www.ich.org @]
www.wikipedia.org

Drug Regulation: History, Presenmt and Future, Lembit Rago, Budiono Santoso

Toxicological Screening, S.Parasuraman, J.Pharmacol.Pharmacother.2011

Historical review:Origins, Practices and Future of Safety Pharmacology, Bass, A.; Kinther, L. et al 2004

The Scientist Magazine
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