Docket No. 02D - 0492: Draft Guidance for Industry and Reviewers on 

Estimating the Safe Starting Dose in Clinical Trials for Therapeutics in Adult Healthy Volunteers [FR Vol. 68: 2340 - 2341, January 16, 2003]

The Food and Drug Administration recently announced the availability of draft guidance to industry and reviewers entitled, “Estimating the Safe Starting Dose in Clinical Trials for Therapeutics in Adult Healthy Volunteers.” (Federal Register 68: 2340-2341, January 16, 2003).  The notice invited comments to Docket No. 02D-0492 by March 17, 2002.

At GlaxoSmithKline we discover, develop, manufacture, and distribute prescription and nonprescription drug products for the treatment of many diseases.  In our work, we sponsor the conduct of many clinical investigations including “first in human” clinical trials of new molecular entities. Our comments on this draft guidance are based on our extensive experiences and knowledge of this field. GlaxoSmithKline support development of the Guidance and appreciates the opportunity to provide comments for consideration.

General Comments

It appears that the draft guidance is intended to offer a pragmatic, simple, and safe method as the “default” standard for establishing the Maximum Recommended Starting Dose (MRSD).  However, it is important that the guidance does not discourage sponsors from using alternative, scientifically valid approaches. 

We note that the draft guideline focuses on an algorithm that scales on the basis of body surface area and excludes contemporary pharmacokinetic (PK) and pharmacodynamic (PD) modeling approaches. Other possible and scientifically valid methods proposed for selecting safe starting doses, were either left unmentioned or dismissed. The exclusion of PK/PD modeling approaches appears inconsistent with other recent FDA guidelines that emphasize the importance of PK/PD relationships in establishing the safety of drugs. We urge FDA to consider a broader approach to choosing the MRSD by considering use of a variety of scaling methods.  

The recommended algorithm, which scales on the basis of body surface area (BSA), is also a form of allometric scaling and is itself a model partially validated for cancer chemotherapy drugs.  Nevertheless the draft guideline applies the BSA-method broadly to all therapeutic drug classes, including small and very large molecules.  Since allometric scaling can be misleading for certain compounds (e.g. some drugs that are extensively metabolized), we believe the guideline should include more emphasis on contemporary PK/PD modeling approaches.

We believe that in order to choose a safe starting dose several methods must be considered together. By assuming that toxicology findings are only dose related, the proposed method does not account for relevant interspecies differences in metabolism, distribution, elimination, protein binding etc.  Excluding these other factors could result in an overestimation of MRSD with potential harmful impact on the safety of healthy volunteers.
Appreciating the uncertainties inherent to dose estimation, we recommend an approach that accommodates a variety of scaling methods and provides supporting justification for the selected method.  As reflected in our comments below, we propose that the recommended safety factor should not be arbitrarily fixed but contingent on the degree of uncertainty and the nature of the dose limiting toxicity in animals. 

Specific Comments

TITLE

We believe that the title would be more in keeping with the substance of the guidance by changing it to:  "Estimating the Maximum Safe Starting Dose in Clinical Trials for Therapeutics in Adult Healthy Volunteers."

I. INTRODUCTION

Line 25: For clarity, change to: "(2) provide common conversion factors for deriving a human equivalent dose from animal data, and…"

II. SCOPE

Lines 40 - 46: The information in this paragraph strikes us as unnecessarily dismissive of animal data available before the first time in human (FTIH) study and we propose the last sentence (lines 44 to 46) be deleted. We feel it is important to have available a package of pharmacokinetic information that makes a reasonable projection of MRSD feasible. This allows a number of relevant experiments to be conducted to predict in vivo human clearance and bioavailability from in vitro intrinsic clearance and to extrapolate human PK from animal PK using allometric scaling and/or physiologically based pharmacokinetics. Moreover, the metabolic profile can be evaluated in different species and humans to assess which pre-clinical species is more predictive of the drug's pharmacokinetic behavior in humans. The pharmacological basis of drug response predicates that exposure and pharmacokinetics should be the primary approach to scaling rather than an alternative. 

Page 2, Footnote: The issues raised in this footnote are important ones, probably meriting elevation to the body of the text. While each of the considerations are important, they shouldn't detract from the objective of using the broadest range of possible scaling methods for extrapolation of data from animals to man. If a relationship between adverse events and exposure could be established from toxicology studies, we recommend considering the exposure as more informative than the dose in assessing the MRSD.  

III. OVERVIEW OF THE ALGORITHM

 Lines 77-118: We support the general logic of moving through a scaled prediction with application of a safety factor to arrive at the MRSD. However, the predominance given to the BSA-based algorithm appears inappropriately biased. We suggest that the preferred approach should involve a variety of scaling methods, principally those based on PK/PD modeling. The assumption that body surface area is the parameter of choice for this data manipulation ignores the subtle relationship between physiological processes and physicochemical properties of a molecule. Moreover, it neglects the relevance of the pharmacological nature of the interaction between a drug and its receptor or site of action, i.e., partial or full agonist, antagonist or inverse agonist. For example, scaling the dose of a rather hydrophilic compound by BSA in a subject who has a somewhat small body lean mass but large body mass index will yield a clearly inaccurate MRSD, ignoring the distribution properties of such a compound. The opposite is also true, as very lipophilic drugs will have a different distribution pattern, which cannot be described by BSA. Similarly, risk of adverse events associated with administration of a full agonist or an alkylating drug is likely to be considerably higher than a partial agonist.  These features and associated risk cannot be described or differentiated by BSA.

We suggest that a sound, scientific assessment of safe dosing in humans should be based primarily on:

1) the nature and reversibility of the interaction between the drug and its receptor(s) or binding sites in the biological moiety

2) the physicochemical properties of the compound

3) the nature of observed effects in animals as well as the time to onset, intensity, duration, and reversibility of effects, if applicable

4) the localization of concentration-adverse effect relationship, relative to the expected pharmacologically active concentrations

5) the expected variability in the shape and localization of the concentration-effect relationship

6) the variability in absorption and elimination, as expressed by pharmacokinetic parameters clearance (CL) and bioavailability (F).

Lines 120-122: We believe that the choice of a safety factor of 10 for all situations is arbitrary.  In our experience, the starting dose will typically be in the range of 1/100th to 1/10th of some measure of pharmacological or biological activity in the most relevant animal species. The estimate is typically related to a PK/PD model having been used to predict the likely clinically effective dose, but if toxicity is a major concern the starting dose could be a fraction of the no toxic effect dose/systemic exposure in animals. A starting dose outside this range might be appropriate if it adequately takes into account the steepness of the preclinical dose-response or concentration-response curve.  

IV. STEP 1: NO OBSERVED ADVERSE EFFECT LEVEL (NOAEL) DETERMINATION

Lines 167 – 170: It is difficult to understand the rationale behind the statement: 

'Measurement of systemic levels of exposure (i.e. AUC or Cmax) cannot be employed for setting a safe starting dose in humans…' and suggest this statement is either deleted or a clear rationale provided; preferably with representative case studies. When exposure is associated with toxicological findings, alternative methods such as allometry and/or physiologically based pharmacokinetics could be applied to predict MRSD in humans. 

Lines 171-174: There is need for clarification with respect to this example. It is not clear why it was chosen when the earlier part of the paragraph denies the validity of using systemic exposure for setting a safe starting dose.  

V. STEP 2: HUMAN EQUIVALENT DOSE (HED) CALCULATION 

A. Conversion Based on Body Surface Area

Lines. 193 - 231: The proposed method of calculating the human equivalent doses (HED)  is an example of allometric scaling, but one that does not account for specific chemical and biological properties of a given investigational drug. We do not believe that the assumptions that support the proposed approach are sufficiently robust to predict a safer estimate of MRSD than would an appropriate alternative scaling approach. Accordingly, we urge the Agency to include in this section consideration of appropriate alternative approaches. 

Page 7, Table 1, Footnotea: It is noted that a 60 kg human is assumed, while elsewhere in this draft guidance e.g.  Appendix A Table 2, a weight range is referenced. We suggest the Agency describe the human weight consistently throughout the document where possible. 

B. Basis for Using Mg/Kg Conversions

Lines 242 - 275: Similar comments apply as to those on the BSA algorithm.

VI. STEP 3: MOST APPROPRIATE SPECIES SELECTION

Lines 301 - 323: We are in agreement with the logic that the most appropriate species on which to base the MRSD may be the most sensitive species or may be an alternative species more predictive of humans, taking account of ADME, biochemistry, physiology and class experience of toxicity. It seems somewhat inconsistent that within the proposed guidance, a detailed understanding of the investigational drug's behavior is important to selection of species but similar considerations are not presented as an appropriate approach for scaling doses. We recommend that it is most appropriate to combine the best model of the biology with the best model for exposure extrapolation to derive the HED, and thereafter the MRSD.

 VII. STEP 4: APPLICATION OF THE SAFETY FACTOR

Lines 338 - 350: The comments presented above for Lines:120-122 are applicable to the default safety factor of 10 presented in this section.

A. Increasing the Safety Factor

Lines 345 - 399: We are in agreement that these itemized points are the important factors in determining the relevant safety factor but recommend applying the modified safety factor to initial extrapolations of the HED based on all appropriate estimation methods and then selecting the lowest estimate of the MRSD.  

We believe the section is incomplete without addressing situations where there is a large benefit/risk ratio; for example when a safe starting dose far exceeds a therapeutic dose.  This could ultimately mislead a development program towards doses that are too high.

B. Decreasing the Safety Factor

Lines 413 - 419: Please refer to our comments for Part VII, Section A 'Increasing the Safety Factor'

VIII. STEP 5: CONSIDERATION OF THE PHARMACOLOGICLALY ACTIVE DOSE (PAD)

Lines 425 - 433: We believe this section should be expanded to include reference to the primary place of PK/PD modeling in predicting the PAD. Moreover, the approach of applying BSA-adjustments to estimating pharmacological doses should be explained in the context of supporting data from the scientific literature that validates use of this method.
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