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See 5.14 in Patrick
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a. ligand binding

b. Dose-effect (response) curves
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A digression…WAIT A MINUTE! What do you mean by effect?
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How about these for criteria?
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What if there is a response??

Stages of drug development:

b. Back to… Dose-effect (response) curves [image: image6.png]100
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[image: image7.png]PHYSIOLOGICAL AND LABORATORY MARKERS OF DRUG EFFECT
A. Atkinson

Clinical endpoints, such as survival, onset of serious morbidity or symptomatic response are the
traditional gold standard used to evaluate the efficacy and safety of drug therapy in clinical trials
Nonetheless, the long duration and high cost of these trials have provided the impetus for using
biological markers as surrogates for more definitive clinical endpoints. The term surrogate
endpoint has been defined from both clinical and statistical perspectives, as follows:

Clinical Definition: “A surrogate endpoint of 2 clinical tial s a laboratory measurement or a physicalsign
used as a substitute o a clinically meaningful endpoint that measures direetly how a patient feels,
functions or survives. Changes induced by  therapy on a surrogate endpoint are expected to reflect
changes in a clinically meaningful endpoint.”

Robert J. Temple'
Statistical Definition: “A surrogate (endpoint) s a response variable for which a test of the null ypothesis

‘on no relationship to the treatment groups under comparison is aso a vald test of the corresponding null
hypothesis based on the true endpoint.”

Ross L. Prentice
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 The marker must be consistent with known pathophysiology
 The marker must be indicative of disease prognosis
 The marker must lic on the intervention pathway

 The marker must not be confounded by adverse drug effects.

Statistical Criter

 Changes in the marker must be correlated with clinical outcome (e.g. estimate attributable proportion).

« But correlation does not equal causation.



[image: image9.png]PHYSIOLOGIC ENDPOI!

ITHERAPEUTIC CLASS

BIOMARKER/SURROGATE

CLINICAL ENDPOINT

Antihypertensive drugs.
Drugs for glaucoma
Drugs for osteoporosis

Antiarrhythmic drugs
LABORATORY ENDPOINTS

THERAPEUT

Antibioties
Anti-diabetic drugs
Lipid lowering drugs
Drugs for prostate CA
Anti-HIV drugs

Lowered blood pressure.
Lowered intraocular pressure
Increased bone density

Decreased arthythmias

BIOMARKER/SURROGATE
Negative culture

Lowered blood glucose
Lowered cholesterol
Decreased PSA

Increased CD4, Decreased
viral RNA

Decreased risk of stroke
Decreased loss of vision
Decreased fracture rate

Increased survival

CLINICAL ENDPOINT
Clinical cure

Decreased morbidity
Decreased coronary disease
Tumor response

Delay of AIDS-defining
Iliness





[image: image10.png]Pre-clinical drug development:

+ Used to confirm proposed pharmacologic activity in vivo
+ Usedto explore plasma level-response relationships in animal studies

Phase L-11 clinical studies:

Used to demonstrate pharmacologic activity in humans
Used to define dose or plasma level-response relationships as a basis for later studies

Ph

e 11 clinical stud

Used as a basis for stratifying patient groups
Used for safety monitoring

Used as basis for interim analysis of patient response
Used as basis for conditional regulatory approval

Phase IV clinical studies:

« Used as a basis for regulatory approval of generic drugs (e.2. blood levels)

Application in clinical practice:
+ Used to establish diagnosis and prognosis
« Used as an aid in selecting therapy
« Used to monitor response to treatment

In addition, blood levels are used as an accepted surrogate for efficacy and toxicity in evaluating new
drug formulations and generic drugs.





[image: image11.png]Therapeutic indices, which are a measure of a drugs relative safety, can be
estimated from the dose-effect curves.

« The therapeutic ratio (1250 i a ratio of the TD,, (dose at which 50% of subjects
50

experience a toxicity) to the ED, (the dose at which 50% of patients respond).
The therapeutic ratio for drug shown in the graph above is about 2.5, which
‘means that about 2.5 times as much drug is required to cause toxicity in half of
the subjects as is needed to produce a therapeutic effect in the same proportion of
subjects. However this ratio of toxic to therapeutic dose may not hold across the
entire dose range if the cose-effect curves are not parallel.

« The aim of drug therapy is to achieve the desired therapeutic effect in all patients
without the producing toxicity in any. A ratio that uses the lowest toxic and
highest therapeutic doses is more realistic and consistent with this aim. The

¥ is the ratio of ETA‘ ACSF > 1 indicates that the dose
o0
effective in 99% of the population is less than that which would be toxic in 1%. If
the CSF < 1, there is overlap between the maximally effective and minimally
toxic doses. Unlike the therapeutic ratio this measure is independent of the
shapes of the quantal dose-effect curves for the therapeutic and toxic effects.

certain safety factor (C:

o The standard safety margin (% x100) uses the same extremes (ID, and

»
ED,,) and derives the percentage by which the ED,, has to be increased before the
TD, is reached.
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