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~ilgllst 3,2005 

Via fax and UPS 

Division of Dockets Management  (HFA-305) 
Food and Drug Administration 
5630 F ish.ers Lane, Room 1061 
Rockville, MD 20852 

Re: Docket No. 2005’3)~0203 

b-c@ Guidance for Industry cm Safety Testing of Drug Metaboliku 

Dear Sir/Madam: 

Sanofi-Synthelabo Jnc. and Aventis l?h,arrnaceuticals, member of the sanofi-aventis GJ-oup, 
appreciate the opportuni.ty to comment on the above-referenced Draft Guidance entitled “Safity 
Testing of Drug Metahol i&ss”. 

The d.rafI gu.id.ance provides recommen.dation.s on. when and h.ow to i,dentify, character++ and 
evaluate the safety of unique human. me tabolites and. ma jor m .etaboli.tes of small mo I.ecu.le 
(nonbi.oIogi,c) drug products. 

W e  appreciate thjs initiative in providing guidance in the area of safety assessment of drug 
metabolites where m .umzrous chalknges exist in defining criteria for triggering m .etaboMe 
chatacterization, determining meubolite exposure, desi,gning spct5fi.c studies on their effwts, 
and interpretatin.g safety study results. 

We  have evaluated the content of the draft guidance and offer the following comments for your 
consideration. 

_GENERAJ, COMMENTS 

We  suggest re-organjzing Sections JJ: and III so that the gukbnce clearly difkenti.ates between 
the background information (current practice and the principle drivers fir the new guidance) 
and recommendations. It would also be vq helphI if the guidance was clear about which 
existing practices shou1.d be continu.cd and what modified or new practices should be 
implemented. 
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Additionally, WC request Rnther ~I~arifioation on the folIowing: 
9 T$e definition of what constitutes a ma jor me taboliti and the distinction from unique 

metabolite and what would trigger the need for additional investi.gations of potenual, 
toxicj,ty. 

. What is meant by human > animal when refk-ing to exposure? The proportion of a 
me tabolite (e.g. as a fimc tion. of d,ose) may he higher in humans than animak, but doses in 
animals may be suficient1.y high to provide a margin of safety for both parents and 
metabolites. 

p Ibe use of human and animal in vitro d.ata to characterize me tabolites. 
L The role of pharmacological activity of me taboljtes aa a criterion to influence decision,6 

regfu-ding safety assessmend. 

The gui,dance should. z&o clearly distinguish ~PCWCMI I,) the aced. to evahate the safety of a  
human metabolite to which the anim.als in the toxicology stud.ies are not considered to have 
been adequately exposed following administration of the parent, and 2) the need. to assess the 
contribution of a mc tabolite to the toxicity resulting f’rom. exposure to both parent and 
metaholites. 

F inally, the guidance should acknowledge that there are other ways to characterize the 
contribution of a me tabolite to toxicity other than mdependent dosing of the metabolite to 
animal.S, 

~PlKL.FJC COMMENTS: 

Lines 22-25: Vzese metabolites m .ay not be adegwately assessed during standard nonclinical 
studies because thv occur only in humans firnipe metaboiite}, or at much  higher levels (major 
metabolite) kz  humans than in species used during standard nonciinlcal toxicoLogy tasting. ” 

The distinction between “unique” and “ma jor” metaholite requires cJar&ation. It is not clear 

when metaholite characterization. would be tiggered. Should this distinction be m .aintai.ned., a 
threshold. for unique metabolites would need to be set a6 well. 
th.reshoJd at 5% for unique metabolites. 

We  recommend setting the 

The definition of ma jor metabolite also requites clarificati,on and is d&u.ssed below (lines 26 
30). 
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Lines 26-30: “27zis guidance d@nes  major metabolites primarily as  those identzjkd in human 
piarm~ that account for greater than IO percent of dnrg related material (adnzin fstered dose or 
systemic exposure whichever is less) and that were not present at sz@cient levels to permlf 
adequate evaluation during standard nonclinical animal studks, ” 

For the purposea of comparing exposure between animals and. humans, we recommend the use 
of data fkom single-dose animal. studies and single-&se human stud.y conducted wits1 
radiolabeled compound. In other words, extrapolation of singledose data to repeated dosing 
and ExtTapoJation of doses (radiol.abeled human study versus normal, clinkal studies and 
radiol.abeled animal study versus toxicology animal. studies) should. be considered an scce@bl.e 
practice and indicated in the tideline. 

W ith respect to the 10% tJlreshol.d, we suggest that characterization of a  metaboIite be required 
when it exceeds 10% of circulating radioactivity in phma and loo/o of total recovered 
radionctfvity. 

W itb regard. to wh.at constitutes sufficient exposure in animals to permit adequafe evaluation, 
we suggest the following. 
n For human metaboli,tes 210% we propose tbat i.t is sufficient to demonstrate that the p1asm.a 

exposure to tbn relevant metabolite at, a NOAEL (or depending on, the effect at LOAEL) in 
toxicology studies is z  the p lasma exposes in humans.  

l For human metaboJites <lo%, d.emon.stration of their presence in anhnals, or indirect 
evidence of their formation should be sufficient to qualify tb.e me tabolite. 

Therefore, it shou1.d be clarified tha,t demonstrat ion of t,JJe metal~olite (or downstream pro&ct,s) 
in. matrices other than. p lasma can be used as evidence of exposure (See CD~IITMXI~~ on l&s 
137-142 regarding the use ofi,n vitro data and on Jines 184-186 regarding systemic exposure.) 

Limes 1.14-116: % lfte and some giucuronide metabolites (e.g., acrl glucuronides of 
carboxylic acti) may  reiain. pharmacological activi y  as  well as  toxi& of he~arenr dnrg an,? 
may require toxi45ologica I evaluation. ” 

The applkability of ph.ase II me tabolites (e.g., gkuronides, glutathione adducts) for safety 
testing is Jim.i.ted. Would in. vitro testing be an acceptable alternative approach in this case? 

3 
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Lints X24-130; LCGe~eruli’y~ compounds wRh the following ch,aracterisiics are of particular 
concern and may warrant a;dditiowI investigratiorr! 

l Narrow dzerapeutic indices 
9 Sign$Tcant toxic&y 
m Sign#cantly diverse metabolic profiles between human and nonc&nical species 
8 Irreversible toxicity, or adverse effects not readily monitored in the cbric. ” 

Clarification is requested on the purpose of this statement, as it is not apparent wh,at additional 
investigation is being advocated here or why. 

‘lb first two bullets and the fou.r?h bu.l.let suggest that the toxic potential of the molecule has 
been adequateJy explored in the animal specie, e.g., the nonclinical. studies have fulfilled their 
primaty purpose of identif$n,g hazard. In these cases, Mher investigation might be warranted 
to i,nform the assessment of risk for JXI~ZUXB. Such investigations mi,ght in some cases (but not 
inevitably) incJ.ude an exploration, of the contribution of metabolism to the obsenred toxi.city 
(~.g., if disposition in humans is expected to i.nvolve significant met&ol,ism and th:h.is could show 
inter-subject variability). 

As mention.ed eI.sewhere in th.ese comments this is a di.Ement q,uestion than whether or not the 
animals have been adequately exposed to major human metaboJ.ites, 

Lines 137-1.42: “‘Metabolism studies are generally pefirm@d through a combination of in vttro 
s&dim wing animal and humon tissues and in vlvo struijes in animals. The in IV&O studies are 
generally conducted prior to the in viva studies and provide an initial comparative metabolic 
profile, R~suhs from these studies can assist in, the selection of the appropriak? animal species 
for toxicological cvxwmants, should qualitative interspecies diffet~t~~~ in metabolism be 
detected- ” 

1 This could be interpreted to m.em that the use of in. vitro data is limited to the selection of ] 
toxicology species only. However, in vitro data provides useful information for estimating 
exposure. In certain cases, hum,an and animal, i,n vitro data may be used to character&z the in 
vivo situation in J~,umans and. animals, even if specific rnetabolites are not observed in the in 
vivo situation. in animals (since they are intermediates which are further metaboJj.zed), 
merefore, we request clarification on. whether in vitro data would be considered. suf5cimt in 
this case. 

See also the discussion on human. metabolites 40% und.er lines 26-30. 
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Lines 148-l 52: nMditionalIy, when a potentially clinically relevant toxic@  is observed duting 
standard nonclinical sh&r.,s. ic is pmdent to determine z~netaholites contribute CO zhatfirzding. 
In such ca+ses, we recommend that the metabolites be synthesized and directly administered to 
the approprzbte animal species for$&zer pharmacological/lozico~o~cal evaluation. ” 

% f the metabolite profile is qualitatively and quantitatively similar between the animal species 
and human, Mher investigation of the role of metabolites is not n.ecessarily war~an.ted, except 
perhaps to explore whetJn,er altering metaboIism can modulate the toxicity (w0ul.d be influenced 
by the likelihood of huma metabolism being altered by intrinsic or extrinsic factbrs). 
Therefore, we propose modi,&ing this sentence to read. as follows: “Additionally when a 
porentia& clinicnll~~ r&van/ toxicity is observed during standard non&i& studies arid rf 
there are major quantitative metabolic diffenztices between the aficted species artd kvman, 12 
is prudent to determine z~metabolites contribute fo that fidfhg. ” 

Regarding the approach advocated to investigate metabolite toxicity, we would argue that that 
this is not necessarily the right approach in every case. Instead, the approach should be chosen 
on a case-by-case basis. 

Lin,en 1,72-177: “For metaeholites detected in humotis as well as in nonclinical species (although 
an lower levels h the latter), adequacy of exposure should be considered on a care-by-case 
basis. Gemerdy, systemic exposure is assessed by measuring the con,cenlralion of the 
compound in serum or plasma. However, when measurements cannot he made in plasma for 
avy one or a num,ber of remans, meamrements cm he made in other biological me~rices such 
as urine, feces, or bile. ” 

[%rOquest fixrther cl.arifi,cation on what constitutes “adequacy of exposure”, ~?u&zr below in 1 
t.be text, it seem.s that. it may be sufficient that systmic exposure in nonclin.ical. species is 
equivalent to buman exposure (see comments oa “equivalent syfitem i,c exposure”, G.n.es X84- 
1,86). 

Does exposure to the metabolite have to be ‘kkquate” in. one ok both nonclinical species? We 
propose that adequate exposu,re in. oae species should be suffi,cient. This would be consistent 
with the recommendation in Section IV A, that safety testing of a metabolite should in done in 
one appropriate anjm ,als specie. 

Further cl,arification is also requested on whether bioanalytical determ ination of motabolites in 
these matrices is n,eeded to determ ine exposure or whether radiolabeled data would sufice. 
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Lines 384~186: “r the systemic exposure in nonclinical species is equivalent to hwnan 
exposute when measured in p lasma and/or tzccreta, levels may be  considered suficfent and 
nlleviate the needfor additional toxicity testing.” 

Does “equi,valent systemic exposu~” refer to exposure of me tabolites in absolute values at the 
NOAEK oftbe parent compound (which is what we advocate - see comments on lines 26-30)? 
Does this mean that a safkty margin of 1 is considered sufficient for me taboI.ites? Wou ld it be 
acceptable t.u demonstrate exposure to the metabolite in anima1.s 3 human at an adverse effect 
dosage7 Jn thi,s case the question is a di,fferent one - d.oes the metabol,ite contibute to the 
obsmed, toxicity’? (See camrnmts on lines 148-152.) T&is point requkes clarification. 

As under lines 1.72-177, clarification is requested. on what type of an.alytkaJ studies would be 
acceptable for detemGin.g m .etaholite exposure. 

I 1 

Lines 2X0-21 5: “1~ is important to consider combined exposure to parent and 
phunvocologicalty active metaboli ies in safely assessment,  A pharmacol~gbzZly active 
metabolite can he mSore, equal, or less active than the parent drug at the target receptor. 
Similariy, a nzetabnlite may  cause toxici~ bra (1) eliciting exaggerated pharmacological eflects 
via the target receptor, (2) activating receptors d@ereni jPom the parent dncg target receptors, 
or (3) thrmgh nonreceptor mediated mechanisms (e.g. physico-chemical). ” 

We request clarification regarding the purpose of including th.e first statement. Js it advocating 
the USC of safety ratios based on parent and, pharmacologically active metalxdites? 

Regarding the last IYVO sentences on pharmacologically active me tabolites and possible 
mechanisms of activity, it is not clew what these statements contributE. Elsewhere (Ijnes 11.6- 
117) it states that dernonsb-ation that a. me tabolite is phmacofogical ly inactive at the target 
receptor d.oes not guarantee that it is not toxic. There is no recommendation provided as to how 
knowledge of direct or indirect (or absence of) ph.armacol.ogicaJ activity of the mo lecule would 
influence the stiategy, e.g., Is screening for pbsrmacological activity the first step in 
characterization. of a me taholite? 

Lines 286-293: “If toxicity shrclies of a human metaholite are warranted, we recomm.end 
studies be completed and the study reports be  submitted to the Agency before beginning lurge- 
scale phase 3  trials. In some cases, It may be appropriate for these nonclinical sofezy studies 
with unique human metabolites to be conducted before phase 3  studies; for example, (I) if the 
metaholite belongs to a  chemical class with known toxicity; (2) zy the metabolih has positive 
structural alerts for genotoxicity, carcinogenicity, or reproductive toxic@; or (3) $  clinical 
f indings suggest the metaboiite or reluted compounds have indicuted special clinical sofew 
concerns, such as QTproiongation. ” 
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We request further clarification, on the tim i,ng of the xlonclinical. toxicity studies with a 
metabolite relative to clinical devefopm.ent. Specifically, is there B distinction behveen Iarge- 
scale phase 3 tdals (line 288) and. pba!~ 3 studkt (Itae 289)? 

Lines 301302: “2Uigb~ met&We- A  metabolite in Jnumans that accounts for plasma levels 
greater than 10 percent ofrivz adminktered dose or systemic ~~IOSUM whichever is less. ” 

The deftition of major metabotite given in the glossary is not consistent with that given in the 
text (kes 27-30 for exstnpk). We suggest that “‘major” be consistently dcfiaed not only by the 
quantitat.vs exposure in human but also by the relationship of this to the exposure in animals. 

Linea 352-356: Appendix A: Lkcisicti Tree F’lnw Diagram 

We are proposing the following alternate decision tree based on tb.e comments provided above. 
Please see Attachment 1.: Metabolite Decision, Tree. 

On behalf of Sanofi-Synthelabo Inc. and Aventis Pharm~uticals, members of the sanofi- 
aventis Group, we appreci.ate the opportunity to comment on the Drc$ Guidance fir Indus~~-~ 
Sa#y Testing o~&qg MetaM’fes and. are tnuch obliged. for your consi,deration. 

Sincerely, 

Steve CafE, M ,D, 
Vice Besidsnt, US Depu.ty Head 
Regulatory Dev&pm,ent 
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Attachment 1: Metabolite Decision Tree 

Is metabolite 
(ordown stream 
metabolites) present 
in either preclinical 

, species? 

Do metabolite or downstreatn 
metabolites in human urin: and fec& 
represent 10% or morz 
of identified** clearance 
pathways in humans? 

I 

1 Yes 
Develop validated quantitative assays in 
humans and animals to assess metabolite 
plasma exposure at steady 5tate. 
Do exposure ratios (animal/man) 
exceed 1 at NOAl3.s or LOAELs*** in at 
least ORE animal specicie~ in available 
Loxicology studies ? 

yes 
1 ’ No 

Do metabolite (or down 
sneam metabolites) exceed 
the Sk action threshold (56 
of total radioactivity or 
id&iFitxl clarance 
pathways) in humans? 

JI Yes 

+ Based on a single dose of radio-Iabekd study in humans 
** Identified implies all s~uctmaTly characterized ra&oactiviQ in escreta 
** * -ding on the effects at LOAELs I 
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