ISR

;'". :

Making the ‘Moster' of Your Poster

Stacey Tannenbaum

Astellas Pharma
Stacey.Tannenbaum@astellas.com

RO S A ®0e®




o

vy ¥
«Z

)

LA S R S

I MISS GUYS

memegenerator.net

Photos by Songmao
(Ben) Zheng, ACoP9
2018, Coronado, CA




INQUISITIVENESS +

"W ASSERTIVENESS L
dan ol 2 CREATIVITY

https://www.personneltoday.com/hr/soft-skills-worth-88bn-to-uk-economy/



Science Predicer

REVIEW ARTICLE oo 1z ol

" blthes

et e tarms ot e Crsavs Commars L ftotion-NorCommarciakNoDerotvs .0

ipicechecor 3 = srbdion.
Browoss

Pharmacokinetic and Pharmacodynamic Properties
of Canakinumab, a Human Anti-Interleukin-1§
Monoclonal Antibody

Abhijit Chr!)‘cmbarfyr,1 Stacey Tannenbaum,? Christiane Ro‘rdorf,3 Philip J. Lowe,” David Floch,” Hermann Gram®
and Sandip Roy®

- al Research, East Hanover,

Sciemce Consumelr

Slide concept adapted from Bonate, Creating and Presenting Captivating Posters, AAPS webinar; photo credits, Ben Zheng and Brian Corrigan




This Photo by Unknown Author is licensed under CC BY-SA-NC by Unknown Author is licensed under



https://www.editage.com/insights/publish-faster-progress-faster-the-basics-of-rapid-publication
https://creativecommons.org/licenses/by-nc-sa/3.0/
http://etenar.deviantart.com/art/calendar-clipart-115688405
https://creativecommons.org/licenses/by/3.0/

Conduct the Write the Submit the Address Get

reviewer Publication!

research manuscript manuscript accepted!
comments




Conduct the Write the Submit the Address Get

research manuscript manuscript

reviewer Publication!
accepted!
comments

Collate more Get approval from
comments from co- Write the final draft legal and the
authors publishing group

Collate comments Write the second

TS T LIS el from co-authors draft




Conduct the
research

Address
reviewer
comments

Write the Submit the
manuscript manuscript

Get
accepted!

Get reviewer
comments

Address
reviewer
comments

Re-submit the Get rejected Reformat for a
manuscript new journal

Address
reviewer
comments

Publication!

Re-submit the
manuscript




Conduct the Write the Submit the Address Get

research manuscript manuscript

reviewer | Publication!
accepted!
comments

This Photo by Unknown Author is licensed under CC BY



https://cheesecharmer.blogspot.com/2011/02/what-to-name-it-2.html
https://creativecommons.org/licenses/by/3.0/

Conduct the Write the Get

research abstract accepted!




This Photo by Unknown Author is licensed under CC BY-SA


https://en.wikipedia.org/wiki/DeLorean_time_machine
https://creativecommons.org/licenses/by-sa/3.0/

Spra
| Adhgsive

lAII-PurpoEE
7010

+ Extonged 0P
‘tack time

v

adhesiod
« deal for bond®d

Acid-free

N




B (AN EXTRACTION RAT
S ALLOVIETRIC ANALYSIS OF ORG/LR '\1\1

AAPS AM
1997







o

s e —— -

© T S —————
A~

¢ R o e ¥ 10 3 prome
iy

1 W e i

o e o i e
‘-— e
v e ¢ s o ot

T T
. S A

Al W

Department i Pharm
METHODS

RESULTS



PREDICTION OF PHARMACOKINETIC PARAMETERS IN HUMANS ON THE BASIS OF ALLOMETRIC SCALING USING A “GLOBAL” SLOPE.

Stacey Tannenbaum* and Michael Mayersohn.
College of Pharmacy and Center for Tomicology, University of Arizona, Tucson, AF 87521

INTRODUCTION METHODS, coat. RESULTS, coat. RESULTS, coct. Suppeortcd by s grant fros the Matinal Institute os
Drug Abuse | [MAUSI). ST is supported by s
Allcaueiry is wed w0 scake izl data 1o uenans for phasmcckinetic CALCLTATION AND EXAMINATION GF = Tabiles Sa and 3 st the intervepts, slopes. and r values of the negression lines theough e Amezican Foundation for Pranvaceutical Edecatioss
parameter estination, wing the empirical equation: P=oBWh, where Far each parameter :II‘II.‘.I.. W, t02) and ench speci " st Pous s It P] pliots. o csch sposcics'shope paiz, where Prred is hased ot oy and Fharmaceuties Bicpharmaceutics Fellowship.
F'is the parneter (clearmios, volume, hall-life), and BW is body * Predicied umon P using: o Jl.ﬁ-... slopes, respectively. Global phos are showa i Figare ¥ and those for
weigh in ke, When P vs BW data for several species aee ploted an rabbisB s i Fiare 3,
s dug, cssicn i the . b REFERENCES
glim::tﬁluimlﬂ:-dmp e regression line Swough the dam [ - | H“n.. | where h=Bghobal b 3F lf:P,... p‘h[‘.mnlm thie regression lisme is the lise of idessity
- compare shape in . . )
1t hass been noted that, fior 2 sperific parameter P, the values of b iend * Conpared Predicted s Potserved {himas P given in = colpare imereeg to 1 (onigin of log-log plot) £ 1D Bagpol, dmenican feurnal of Faterinany
w0 be similar regandless of drgz. I is comman practice o use shopes publicativn): - rnrpnmd 1o | {linear regression line perfertly fizs the data) Resarch, 55 | L4 045, .
o 0175 for L. LA foe V. and 125 fioc 112 when making initial = Found slope wsad intemcept of regression line through log 5 ighlighted values in these columns show the twn values that are closest s @ for 2 8. Honss, B Latini s G Togmani, Dy
predictions. Usisg published allometsic anatyses of nany different Ppoed vs lng Pobs ; each I Metabeiien Bavddar, |5 |1984) 1155,
drugs, we ex arised whesher this is valid - Cabeulated ratio = bag( Pobs Fpeed) for ench E E et the best af the fwo highlighied vabues E lmlﬁmm-(lj_-i- Freed, 1 B Martin, T §. Sellers,
Jahal is defined as ihe mvermge of the haalues for . hserved predicied pair “sigmifies at 95% confidence interval aroed slope of imescept contains | . - D B Ciierone. V. Hoppana, B. Levit, B.E
fﬁ hw:.s'JhB.lcc:l:c .s‘::ﬂ:‘rhtulnrrm:"u: N :F::ﬂ:‘.‘:mc = i stk s hetwerm 0.5 and 0.5, Ppoed is between LiPobs H ) « rabbit is highlizhted & 9 dmes in both Tables 3a and 3 Danvezs, ). “'}'“W'“"J"d 1 K-lﬂdﬂl-ﬁk?-
prediction for uman P for each animal imcluded in the publication: and 5+Pabs: allowable 10-Eold mege 1 = 1316 of the bighlighted values are best y ""'""_1 m‘r‘mm“‘a; " “gg“':‘;?;‘v_-ﬂ oL
+ Repeated the above steps using h= Banimal in e alleneiric E u = 1 arther animal shows the same: cossissency ver sl thiee panemetes. 4 A Clung, £ e, 13, Loe L. Lin,
 Ew % B exaticn - i E Diden, 5. %ylnh:\wlu B. P Goural and e 1. e,
Frucman = P | —— S .- Tabkes 3 and 3 51 the BMSE ol and the (.., vabues for ach species'shope pais Jetarrl of gkl Chnasbiragy. 15 Suppl
Wi/ CHOOSING THE MOST FREDICTIVE SRECIES AVD SLOFE H o5 Figes & and b shaw the [bog (Foa/Piova) v boig ] plots for eavh purameter. (s '
We comoeniratied cm the mast eonsmnnly used asisnals in allametric * For each pametes B (CL, V. 112 and for each species/shope 3 - g « I Pped = Pobs dideal), then each et wonlbd equal sero. and RMSE would equal seso 3 f‘-ﬁ-fmaf-- M-Mm#lflz‘é;;-mﬁh
saudies: mose, b, rbhit, dog, and mankey. We eould then pair (e, moser Biglobal) = compare EMSE 100
deiemmine S prodictability nr'-J-: rm'm:r hased oo the ghobal shope * Cox regresice Lz threugh the [log Ppred vs log Pobs] Eighlighied values in this column show the fwo vabees that are chosest 1o for each fl-'n)r:Lh.]r mﬂt :;”’ﬂ""m'ﬂ LN Cameon, 5 8.l
ereTparing, the pradic jimals, usizg pher of plot to the line of identity panimEer Prarsdcalagy, 25
g}l'bhmunli‘]sumnmluu e e * Caled the fracsion of PobsPpoed vabaes that fell iy — wp ™ - fekeates the best of the two highlighted values (1075} 2405
! ! : . i : T . Y + rabbit is highlishted 2 3 simes in Table T 7 G 8. Duthes, Sl of Pharmassutice! Seiemser. 14
5§ | [ p—— redic wwithin the alloswable 1k fidd mnge tis
Since & single animal poist & 1o ke the Peevin prediction. it i + Culodated roat ‘ermur for each st [y - - + rabbit is highlighted all 3 times in Tahle 2h (1985 043,
possible that o differest slope may apply weach Forench dnag and a M o= = 3% ol the highlighted values are hest Ea J-t‘mymupmx.u_nmugmmu Strolin
fior carch specics, we compuicd the aninal-o-human slope., and " * I —— - cther aminial wsows the same eoesissency oves all thres passmetess Benedetti_ vt of Anfissiceoivis! Chavatharags, 1T
averagred erver all dnugts o find Bencesse, Brat, Brabbit, Bloy, s RusE. - H T ITEIEN
Bmemkey. We used these B values i the above equanion s ake - Compared RMSE 0 RMSEanimal in deimmine the g - w, —— Tahiles 3aand 3 list the EMSE valoes and the £, values for each speciesishope pais, 9 F. i and M. Booati, Drigr Mataboiiam Revidwi,
peeciciipas, and did the same azalysis s with the global slape ot predictive sl*’““‘“p”smmmm' HE . — = Fignines 4 and f o the [k (B P v) 15 b5 g] s fn cach prameter ERre iy
predictivas. . + Compased RMSE acrons species 10 detensis the most Boepie— s e + I 13- Pobs % Ppced £ 3 Pobs for every abservation in the set, the frange value would 10 G Gati, 1. 0. Kalo, 1. Lifton, R Willisars, L. Tusin,
Chur owerall conclusion based on our salysis is that the wsimal sdope predictive species = - . . eql 10 LHP of the data falls within the allowable rge) I A Valberding and J. G, Gambenioglio,
pair o rabbit Brabbit provided the mest predictive estimasioos of the g e 0 TEw o me = compane fange to L1 w&c&m 35 {1601) 2351,
cbearved Phean values. However, the Bafobal values of (LT3 for Wolume Dbserved, mL - bighlighved values in this column show the o vabees that are cdhosest o 1.0 for 6 E K Mussey, B Do, M. Daniel, ST Hall,
Clo 61 for V. and 0,242 for £1/2 sappor the use of 0.5, 10, and REIULTS il parameser I A d. ”m""'d. v, et of Clinizal
0% o maskee initial estiznations of hums parameter values. — - Foenates the best of the two highlighted values Pharmacalogy. 34 {1338) 375.
i) T N + rabbit is highlighted £ cut of 3 smes i both Tables 3a and 3b i &ilhrdmmﬂ o. Hﬁln-;fkgfe;zﬂa'
o T - didaf the highlighted values are hest Pharmssy & Fharmasslony
THODS e e + bath g and moskey are sk bighlighted 2% tmes in each mble, however: 138G deaequel. Sl of Fharmsy &
ME = = - dog: 24 of the highlighied values are best Pharmecalegy, 46 (1904) 146,
[ 2 Yrw= o - mankey: Lid.of the highlighaed values are hesa 14 T Lave, u.:l,fs.:u_nn , A H. Schemitt-Hoffinmee,
i o allometicipburmmcokinesic anlyses of E e T — + thereliore rabit stfl ok Pest, thous the evidesce is less dramatic foc this parameter B ey fo Tt of
?’“5‘;—:‘&“:&:&‘?;,‘“, imus-‘ include humemi H Ll I A ! The folloswing fescinrs suggest that the mee? accurte predictions are hased oo B w Tather LR M““‘-“"":“‘L‘(i- “:“h"h‘r:‘(‘:;:‘”tﬁ;'m‘"-
* withes [ weeight (B . = o ! tham B, Dy g Metnbelise: & Disposi n. 14 -
vk fg:rh:’mnxlgu. valime of distributice V1, o balf B I e . + I generi, shhonagh the skopes and £ vaboss shawa i Tables Ya and 30 were vimually ¢ I-Mordeotl, G Cakn, K- Garcln, £ Thoamen, V.
il 11y g identical for the same animal, 9 out of 15 times the imercept for the ol was choser Licko andl {s. ey, Tezicelegn & dpplied
Haill- e O besrved, min o 1 than the global. Pharmccalaiy. 156 (19440375,
Platiod e v b EEWilkgh fo cach g, whese 1 s o RAMSE of dhe anional predictioes was lower than thet of the ghobal preclietions. 12 aue af o &“_;MM W ‘;x't'-‘"iw'ﬂ"“" Blockall,
phaneacokinesic panmeter (CL, V, 1/72) WAIFLFE 13 thmies 243 1957
Calculated the allomeiric parmeters for B . [ R werusT 15 B A Pasel F. I3 Boudinod, B F. Schizasi, I M.
*+ Allomesnie equation: 1= wiih - oy Yt ¢ - sl and C. K (i Sedrnal f Pha-massbis
w log = lhog 0+ helog BW el g H o o e o ONCLUSIONS Domamizs, 13 | 19901] 206
w loga = imereepe of log 1" vs log BW I i == c ST 19 A Puigdenont, B, Gaiart, F. De Mom and M.
= h=slope of lng P vs log BW om e w e v e o R " e V. nd 02 o al mmqwm EUTREN]
* U ol de slope vabees o 0073 o CL, 00 for W, and 0035 for oy 10 compuie i
- oF GFES Figure - The firs three st 2 plots - Plew of oaFprad esamates of humas parsneters is supported by Se comespooding caloakited gobal § _D L. Sasglli, A Prootolowi 1 J and M. By
For cach parmmeter I (CL, V. t172) o P o s s, s Pttt (3 T e e e vabaes of {1728 0961, and 0L 41 : & Dispesitien, II::‘E?:HK) 140, -
+ P log P vs log BW o all chugs . md P are e panreir e Tha refics lincs st 1ha ramis 1130Foba 0 Pred © * lmgenenal, B seaved so perfrn bettes this B for predicting the human 1'_ ¥ Sewads, M. Hasano, Y. Sugiysmea and T lga
(i) megmession shape: deszrmined using all animal daia in plot B ftoy paraneesies vales, o s & Hoh i
(i) anineal-so-hiiman shape: determined wisg oo animal and e i far (ha rabdi, whors Poed s based o Clra. Ppeed i T bk o i =P i ot Pkl ve »  The predictices based on the mbhit for both B, 4.0 a0d B, consistendy showed (mu.“ 241.
Ienan data pain: o— o ard T o a5 iaTan para e v I‘: b o for s rabbi. wheos Freed (1 based o6 slopes, imtercepts. and © values closest to |, low RMSE values, and high €. vakees. I L. Sheier and 5. L Beal Fourme! of
Ay P) — _— it oo el Pk i e parer s Tha *  Therefore, based upon analysis of literature data, S mast accunate prediction for Pharmscskindtizs & Biggharssaution, 97198 1) 505
ou BW) g B, [ — - rafimence limes war the range 10 Poba O Preed © human parareter valiaes s found using the squation:
Ttk i
«  Bebobal: nr_'.m.ﬁm.ﬂldn.w.m[alln.m\simn slopes in i) Taile |- Semmany af drugs whase phanmcskincic paamsiem wee ol asied e R P|rm |--
+  [Banimal: averie o a]ldln#]o[_lﬂ individeal smiznal-to-lumas ”““'::';::;?.:‘:;‘:::ﬁ' e | s ..m:",- a e | W)
slopes im (ii] {Fenouse, Brat, Erabbit, fdog, Breoakey| e e = e o e e
. =0 e = . = | = » Clearance values may be hiased due to bisding asd blood fow differences e .
R GRS | ANINAL TE-HUMAR u = | em - o o Etween specics. An aalysis of b nsinsic cleinnoe may give e e - y
e sicens - = | e | Pl imdght 4
- - o - — = ®  Warintion dee o the struie of ench species used im diffierent studies rst be F— ~
- = | o= - w investigased. i .
-, . . I - = * 24 drugs wese used in s analysb. [ \
' = i sy = * s more dota becames mailable, B values, and theselone the most predictive . 3
| | - e = - s a _ 4
| wm | e - = v =
= e i =
ul = | = | . — a
e R R T “Tabile 32 Mcarercs s b conspae e accusacy of he barean preficiens asad
represea i 145 Ggicbal zad Garial valses for g5 pannae: The siop, brcroept, and 1 xalies ars af @ reaeeasian lies decaieh fos bag Pes vl isaren
s i et micam i of a2 et 8 Frs 2 P2 Bcion £ valigs s il vtk the alicnsbl ¢ rangg o6 i b
i P 7| Pt bnrs i Figs. 4 104 61
L




PREDICTION OF PHARMACOKINETIC PARAMETERS IN HUMANS ON THE BASIS OF ALLOMETRIC SCALING USING A “GLOBAL” SLOPE.

Stacey Tannenbaum* and Michael Mayersohn.
College of Pharmacy and Center for Tomicology, University of Arizona, Tucson, AF 87521

INTRODUCTION METHODS, coat. RESULTS, cont. o v T [T FESULTS, cout. Suppeorted by & grant from the National Institute o
. . ) . . — 1o : Drug Abuse [[MAUSEM). ST is supporied by o
Allogsetry is wed w0 scabe szl data o usans for plarmacckinetic CALCLTA TGN AND ERMIATION GF - Toms s Tabiles Sa and 3 st the intervepts, slopes. and r values of the negression lines theough e Amezican Foundation for Pranvaceutical Edecatioss
parameter estinstion, wsig the empinical equation: PrasBWh, where Far each parameter P {CL, W, 102 and each spezi . 110 Py 5 ot Pac] plots. Bor caich species'shone pair, where Pred is hasad ot By and Fharmaceuties Bicpharmaceutics Fellowship.
1 is the pormneter (clearance, volume, hal flife), and BW is hody * Prodicted Buvan I using: i J..ﬁ slopes, respectively. Global plos are shows im Figare 3 and those for
weighe in kor. When I vs BW data for several apecies: ase plesed on 2 . rbbisBus inFigue s, :
fog:-log seale: fur o specifc dug, the regression line dwuugh the data Pttt = Formes ook 2 o + I Pyea = Prs il then the regressica lize s the lize of idesity RIFERENCES
Bas slope boand intercept a. o : . “':. pare shape in |
1t hass been noted that, fior 2 sperific parameter P, the values of b iend * Conpared Predicted s Potserved {himas P given in = colpare imereeg to 1 (onigin of log-log plot) £ 1D Bagpol, dmenican feurnal of Faterinany
w0 be similar regandless of drgz. I is comman practice o use shopes publicativn): - rnrpnmd 1o | {linear regression line perfertly fizs the data) Resarch, 55 | L4 045, .
o 0175 for L. LA foe V. and 125 fioc 112 when making initial = Found slope wsad intemcept of regression line through log 5 ighlighted values in these columns show the twn values that are closest s @ for 2 8. Honss, B Latini s G Togmani, Dy
predictions. Usisg published allometsic anatyses of nany different Ppoed vs lng Pobs Metabeiien Bavddar, |5 |1984) 1155,
drugs, we ex arised whesher this is valid - Cabeulated ratio = bag( Pobs Fpeed) for ench % E liﬁl-d:_im-i-(ij_-l- Freed, 1 B Martin, T §. Sellers,
Jahal is defined as ihe mvermge of the haalues for . hserved predicied pair - “signifies dat 95% confidence interead aroud slope of imervept contains | . - D B Ciierone. V. Hoppana, B. Levit, B.E
5? hw:.s'JhB.lcc:l:c ﬁ?:?hulnm;"u‘:‘ y :F::ﬂ:‘::mc = iff i 15 hetwerm 0.5 and 0.5, Ppoed is between LdsPohs H « rabbit is hlizhued & 9 dmes in bath Tables 3a and 3 Danvezs, ). -'"_”“N“"-‘-"d "-‘K-JM?-
prediction for henan 1 for cach animal imcluded in the publication: and 5+Pabs: allowable 10-Eold mege '.I = il the bighlighted values are best Pharmsseioal Reseanch, 11 (1006} 21 o
5 + Repeated the ahove sieps using b= Banimal in fhe alleensiric E - - 2 animal shows the same cossistency over alll three paemeten : M:mqn:d;.nmm Il;}::rmgl luﬂ\.
aw e eqution - = - Oden, 8. Synachowicz, R F. » H. 3
Pruman = Pocpemas - [L"’] R I . : 4 3b lis thie BAMSE valiaes and the £, values for each specicsishope air, Jaursal ef dntimiznobial Chematbarsgy. 15 Suppl €
W e CHOOSIVG THE MOST FRECUCTIVE SPECIES AND SLOFE ! 46 st the [bug (P Prun] v bog ] pliot fir each prrametier- [ e _
We comoeniratied cm the mast eonsmnnly used asisnals in allametric * For each pametes B (CL, V. 112 and for each species/shope = Pobis fickeal), then each emor wonikd equal sera. and RMSE would equal seso 3 CA ﬁwaf-- k. Mh"mﬂlﬂ;‘-g}"-};‘mdnh
soudies: mouse, mt, rbbit, dog, and mankey. We could then N pair (e, mouser Biglobal) EMSE 100 m:hu D ‘_"I_,IB_:] l‘ lL LB M d’
deipsmine e pnedictability of the parameer hased ca the okl slupe i Wﬁrm_.w the [log Pared vs log Pobs] fistigieed values in this columo shaw the two vabacs that are closest i 4 for cach § R L Dodich, IL [T e
by coenparioe the prodictiots scrces animals, usisg & sumher of e of identity e N =
v messareesis -0 i of P Py vabas ha el - st bect af s o ighlghid vl £ 8. Dt et of Phareticn S,
i P 21 i fencer,
Since 2 single animal poist i wed 1o make the enan prediction. it i . :ﬂ;}h e e :@mﬂ jl']:,‘um:_‘;l::,hﬁft!:‘b (155} 043, B
proessibdee that o diffesest shope may sppdy toeach. For each dneg and e gl et ¥t highliphted values are hest % (. Efhymiopoalos. B Baitaglia and M. Stlin
fior carch specics, we compuicd the aninal-o-human slope., and Sl kher anial s the same coesisege e Benedetti_ vt of Anfissiceoivis! Chavatharags, 1T
averaged over all dnugs in find Bacuse, Brat, Brabbit, Bdog, and RAMSEm CITERA
Emomey . We used these B values i the above squation s sake . b Bich speciesiskope pair, 9 F. i and M. Booati, Drigr Mataboiiam Revidwi,
pediciions, and.did the same amalysis. s with the ghobal slape - :‘:'s‘l"““pn:'im“f;pe . s Y cach poater 1950 17
peeictioas. - Compared RMSE acrmes spea st ihe frange value would :
Chur everall conchusion based on owr malysis is that the simal dope redictive cperies range}
r e c&m 3 {1001} 2531,
pair of rabbiv Brabbic provided the mest predictive estimasioos of the { ) m‘mel 2T Hall
cheerved Pheeman values. However, the Sulobal values of (LT3 for fic tw vadhass that are chosest 1 1.0 fr }'L“"‘ﬁ S H. Denn, M. 1T Lt
CL 861 for ¥, s 10,242 for 1 1/2 support the use of 075, LA, and RESULTS ik, Jarnal of Clinicai
0.2 to make initial estiznations of humees parmeter vabues. P ggmm‘m':n“ "n‘m - o

METHODS P\Inrmofngm A6 {1594) 156,

14 T Lave, B Lever-Trafit, A H. Sckenint-Hoffies,
L Td COLLECTION e, B Morpenroch, W Rickter and RO Chow, Seteea of
Searched the leeraiure for allometriciprarmacckineic anal yses of -

Pharmceudioal Ssidaede 84 (1995) 1285,
becsed €6t By Tather 13 1P MoGiovren, b G, Williams and J. C. Swewant,
= & Dispaaitin, 1 1985) 18,

drugstasicants that imcliuded:
*  dam for multiple species foust include humas)
«  walees for body weight (BW)

. - 1 r - - oS d 3h were virtually £y | Marderi, O, Osaka, K. Garcia, k. Theansen, V.
r:l.-.stju':hslﬂnxl{'Ll. walume of disributicn (V), andior balf - : ] veas, cher Licka and (. Mesy:, Tezicslegy & dpplied
et ) Pharmazalagy, |50 1990) 7
TAMO W. €. Handwick and 1. Blackall,
Plotied kg B v log. BW{kg) Tor cach drug, whee Pis a i I S - o WIS, i

Jnumﬂ’ & Expririvedriaf
phanucckinesic pamnetes (0L V102 . . [ 1 Iﬁg-'rl{lr.\. =
C)]n.'lll.llmdl 'Jl.'l].llm’mnl:pn.r.lmrumﬁr? . i Pael. F. I Boudisod, B F. Schisasi, 1 8.
+ Allomeric equation: P e BW il Seirrial df Pharmdscbis-
o log I = lhog a + hebog BW ¢
« log & = imercept af log P vs log BW
= h=slope of log I vs log BW

pd‘amm B Gaairart, F. De Mora and M.
,\m. Fowrreal of Fharmszeutizal Stignzes. 90| 1951)

] U35 o by W0 compute iniial

ﬂmﬁﬁmfcm . . e ¢ comespediag caloalited slobal § _D 1. Sagali, A Bortodowi L Siitoe and M. o,
L3 :Ir"xr'ln:‘:'\-l In; H(w mc;l:;dg.: . genenl, B 2 5 4 am:; |;.(||1H|¢3:|g
t: . N . s 20 . Swwads, M. Hamano, Y Il
i) regression shope: desermined using all animal dots e plot L b paraeies vabaes. wxwmémgm
(i) anineal-so-huma shope: determined wisg one animal and e el e LR o : Pacad . The predictioes based on'® C1as4) 241,
nsnan dats paize i e kb slopes. impercepts, and = val v 3t LB Sheimer and S, 1 Beal, Sourm! of
Ay F) | pRe. e i P arsd Pk are Uherefore, based upan analysis of | accurate predbction for Fhariseskindiics & Bigpharsaedutios, 9 (1981} 513
Wou BW) oy BV, @ lisea wcrw 1k rasge 130 i parapeter valaes is found using T
« fabobal: averuge {for all dnsgs) of all regression slopes in i) Tae |- Seramanyaf s whse pham — r[m.\ ]-L'
+ Banimal: average (o all drugs) of all individeal smisnal-io-humas ”““';4";':;";':_";:‘"‘: S ] - - R ¥

shopes @ (i) {Bencese, Brat, Brabbit, Bdog, Brwakey)

w e saadies:

= s Clearance values nay be bizsed due s bindisg ed bood fow differences .
[— J—— - Eetweem species. An analysis of unhousd intsinsic clearnce may give ore
SLOPE SLOPES = 2z gt
- - M — O - ®  Wariation dee 10 the strame of each spevies used in different studics mest be
:: - imvestigased.
A, - - - » 2% drugs wese used in dhis analysis.
mrup * s more dota becames mailable, B values, and theselone the most predictive

spevies mmd slope, may diffier.

Figure: 2: Dirribetion of ihe rogress on skapes and seirl-io e sbpes
caculmed for £xh dug The wican of ek rovap ks skanm by 3 daaad s

repreman 4z eickal md Binl vales for exh e

¢ i soowmcy of the hursan predidie u'u..u

ishuren
arri of 232 Bt 28 e L8 52 fction Fuatues 1 T ki 1 shensbd v o s e
PP vl o, P Pt (akicnems bn Fign. 4 13 £




This Photo by Unknown Author is licensed under CC BY

PROBLEM
STATEMENT

CONCLUSION

Allometry scales animal pharmacokinetic data to humans
using the equation: P=a-BW?", where P is the parameter
(clearance, volume, half-life), BW is body weight in kg, and
a and b are the slope and intercept of the log-log plot,
respectively.

Fixed slopes (0.75, 1.0 and 0.25 for CL, V, and t1/2) are
commonly used for initial human predictions. Using
published allometric analyses of 28 drugs, we examined
whether this is a valid practice, and explored whether any
particular species is more predictive.

Two slope values were used in the allometric equation to
make a prediction for human PK parameters from animal
data
opal = the average of the b-values for a parameter over
aﬁ drugs.
* B..ima = animal-to-human slope for each drug and
parameter computed for mouse, rat, rabbit, dog, and
monkey, averaged over all drugs
The predictions of human PK were compared across
animals for both slopes, using a number of different
metrics.

The rabbit/B,,,;. pairing provided the most predictive
estimates. However, the B,,.,,,; values (.729, 0.961, and
0.242 for CL, V, and t1/2 afso support the use of the
common slope values to make initial estimations of human
parameter values.
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PARAMETERS IN HUMANS ON THE BASIS OF

PREDICTION OF PHARMACOKINETIC @
ALLOMETRIC SCALING USING A “GLOBAL” SLOPE

CONCLUSION: The rabbit/,,,;; pairing provided the most predictive estimates. However, the
Bgiobar Values (.729, 0.961, and 0.242 for CL, V, and t1/2) also support the use of the common
slope values to make initial estimations of human parameter values

NICK HOLFORD IS RIGHT! @
FIXED ALLOMETRIC SLOPES CAN
PREDICT HUMAN PK PARAMETER!
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PREDICTION OF PHARMACOKINETIC PARAMETERS IN HUMANS ON THE BASIS OF ALLOMETRIC SCALING USING A “GLOBAL” SLOPE.
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College of Pharmacy and Center for Toxicology, University of Arizona, Tucson, AZ 87521
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PREDICTION OF PHARMACOKINETIC PARAMETERS IN HUMANS ON THE BASIS OF ALLOMETRIC SCALING USING A “GLOBAL” SLOPE.

Stacey Tannenbaum* and Michael Maxersohn,

College of Pharmacy and Center for Toxicology, University of Arizona, Tucson, AZ 873521

INTRODUCTION

Alloenesry is used bo scabe animal data s husnans for pharmacokinesic
pasumeter esiimation, using the empisical equation: P=gail. where
F i the parameter {clearasce. volunee, half-life), asd BW is hody
weight in kg, When P vs BW data for several species are plotied oo a
lbop-log seale for o specific dnag, the regrescios lise through the daia
s slope b asd insereept a.

It hass hees noted shat, for o specific parameter £_ihe values af b iend
o he similar regardless of drag. 1 is comanon praciice o use shopes
ol 075 for CL, L0 for ', amd (.25 for 112 whes making isitial
predictions. Using published alloosetric analyses of masy different
drags, we examized whether this is valid

EBelobal is defined as the average of the b-values fir o parameier aver
all drugs. These can be wsed in the allometric equation i make a
prediction fos buman P far each aniznal inchded i the publicatica:

) Busa

| e
-~

B =

We concentrated on the most commoesly used andmals in allometric
studies: mouse, ral, rabhiz, dog, asd moakey. We could then
desennine the predictabilizy of the parameter based o the global shope
by compariza the predictions acrass andmals. using & nunsher of
different measurenseais.

Simce a simale aninaal point is used w make the buman prediction. it is
passible that a different slope may apply w each. For each drug and
for ek species, we computed the animal-e-luman skope, and
averaged aver all dougs 1o find Bmowse. Brat, Brabbic, fdog, and
Emenkey, We used these B values in the sbove equation to make
predictions, awd did the sanse analysis as with the ghobal shope
predictions.

Char owerall conclision based on our analysis is that the aninal’slope
pair of rabbitBrabhit provided the mest predictive estimations of te
ohserved Pagmay, vabses. However, the Bglobal values of 0729 for
CL. oA for ¥, and 0.242 for 2172 suppost the use of 075, 10, wd
.25 to make initial estimatioss of human paramsezer values.

METHODS, cont.

CALCULATION AND EXAMINATION OF Eocadicied.
For esch parameter B (CL, W, 11/2) and each spocies:
+ Predicted buman P using:

(BW, -
ppcuh:u.l' e ” B“‘h..d | where b=Gglobal

+ Compared Pppadisied i0 Loboeouaumnan P given in

publication

= Found slepe and intercept of regressica line through bog
Lo vs bog Pobs

o Calculsicd ratio = ko gi Pobs/Ppped) far cach
vhserved'predicied pair
= if ratio is between 0.3 and 0.5, Pogad is between

and 3+Pobs: allowable 10-fodd rasnge
Repeaicd the above sicps wxing b= Banimnal is the allcenciric
equatics

Fohs

3

CHOOSING THE MOST PREDICTIVE SPECIES AND SLOFE
+ Fareach parameier I (CL, ¥, £1/2] and for cach species/shope
pair {eg., mouse/Bglobaly

Compared regression line throagh te [log Booed vs log Pabs]
plon o the lime ol identity

Caleulased fapgg, the fractivs of PobsPpged values that fell
within the allowabbe 10-fold rasge

Caleulased roat mean squared emar far each set

3

*

TP
i o [ 2

o Compazed GadShakobalto badSkanpal to determize the
st predictive shane [ 2lobal or asimal)

& Compared RMEE sorvss species s determize the most
predictive species

RESULTE

METHODS

DATA COLLECTION

Searched the literature for allooresric pharmacokizesic analyses of

drags/woxicants that included:

«  data for miliiple species (must include husnan)

+  wolues for body weight (HW)

+  walues for clearasce {CL, volusne of distribugion (V). and’or hald
Ll (2/2)

Plotted bog Fvs bog BMUkg) for each drug. where Pisa
phasmasckinetie parameter (UL, W, 1121
Calealated the allomsric paransesess for I
= Allemetric equation: P= glih,
o log P loga + hekos BW
& log a = intercept of log F vs log BW
o b= shape of lag Pvs log BW

CALCULATION QE JLTOWETRIC SLOFES
For each pasameter P (CL, V, 1121
+ Flhot log P vs lo BW for all drags
{i) regressiom slope: determined using all animal data in plot
i) animal-t-haman slope: determined using e andmal and the
Ewaman data point
Ailog By 128 Mo — bz ¥y
Al W kg BW = e W
+  [Bglobal: average (for all dnigsh of all regression slopes in (i)
+  Bamimal: avesage {for all drugsh of all isdividual animal-io-human
shopes in (i) (Gmouse, Grat, Brabbit. Bdeg, Gmonkey)
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RESULTS, ©
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Tabdes 3a and 5k list the iercepts, shopes, and © valugs of the regression lines through the
T8 g 5 log Pos] plits for ench species/slope pais, where P is based an 8. a0
thit B s slopes, respectively. Global plots are shown o Figure 3 and thase for
rabbit/Bepss in Figure 5.
* I dbumie™ Fota Cicheaal |, thien thee regression lise is the line of idestizy
= compare shope i |
& compare mdercept o | {osgin of k- log pledg
o compare r2 to | (limear regression line perfectly fits the data)
= highlighted values in these columes show the two values that are closess | for
cach P
» Vdemates the best of the two highlighted values
gmifies that 93% confidence interval amousd shope or intereept contains |
+ rabbit is highlighted &' 9 times in both Tables 3 and 3h
o L316 of the highlighted values are best
o 1o ather aninaal shows the sanee comsissency over all three parameters

Tabdes 5a and Sk list the KMSE values and the fggvalues for cach speciesislope pair.
Flgures £ and ¢ ghowthe [l (Pt el 5 108 ol plots dor cach pasameter.
« IF fipged = Fabs (ideal |, then each errar would equal zeso, and RMSE would equal rero
= compare BMSF o0
= highlighted values in this cobamn show the two vabees that are chosest i 0 for each
[paTameer
+ fdenotes the best of the twe highlighsed values
s highlighted 2 3 times in Table 3a
s highlighted all 5 times in Table 3b
o 35 of the highlighted values are best
o 1o ather aninaal shows the sanee comsissency over all three parameters

Tabdes 5a and 5b list the RMEE volues and the fuesvalues for each species/slope pair
Figures 4 and ¢ ghow the [kg (Pow'figey v5 10g Pos] plots for cach parameter,
+ W15 -Pobs £ Ppgeds 3-Pobs for every observation in the w22, the {poge value would
oqual 10 100% of the dazs falls within the allwable range)
o compare e o L0
«  highlighted values in this cobamn show the two valses that are ebosest o 1.0 for
ch parameter [
« fdenotes the hest of the twe highlighsed values
« rabbit is highlighted 2 out of 3 times ia both Tables 50 and 3b
& 44 of the highlighted values are best
*+ both dog and moakey are also highlighted 203 times in each whle, bowever
o dog: 24 of the Bightighted values are best
o mankey: 14 of the highlighied volues are best
* therefose, rabhis suill looks best. thoush the evidence is less dmmatic for this pammeses

Hart4ita Pr

The following facors suggest thai ibe most accuraie predicticss are based on Baiea rather
thas B
® I general, altvough the shopes and r¥ values shown in Tables 3 and 3b were virually

ideatical dor the sanve asimal, 9 out of 13 dmes the intercept for the animal was eloser
ter 1 than the plobal,
»  RMSE of the animal predictions was lower than that of the global predictions 12 ot of
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LS tinses.
CONCLUSIONS
»  Use of the slope values of 0.73 for CL, L0 for ¥, and 0223 dor 1 g—to compute izl

estimates of buman parameters is supporied by the comesponding caloulaed global §
wales of L7285, (1561, and 0,242,

s In general, B seemed o perfonn better tan B o for predicting tee buman
parameter valies.

s The predictions b ol the rabbit for hoth Bassa and Beew comsistently showed
shopes, imtereepts, and © values clg w BMSE values, and high [y values.

#  Therclore. based upon analvsj e m0st accurste predictios for
hrman parasmeter values i .

#  duture studies:

- Clearance values ma
hetween specics. An 8
insighs.

*  Varistion dug to the strains o
investigated

s 28 drags were wsed in this analysis,

s Asmere data becomes available, B values, and therefore the mest predictive
species and slope, may differ.

nd blood flow differences
isic clearance may give mone

s weed in different studies must be
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Stacey Tannenbaum* and Michael Maxersohn,

College of Pharmacy and Center for Toxicology, University of Arizona, Tucson, AZ 873521

INTRODUCTION

Alloenesry is used bo scabe animal data s husnans for pharmacokinesic
pasumeter esiimation, using the empisical equation: P=gail. where
F i the parameter {clearasce. volunee, half-life), asd BW is hody
weight in kg, When P vs BW data for several species are plotied oo a
lbop-log seale for o specific dnag, the regrescios lise through the daia
s slope b asd insereept a.

It hass hees noted shat, for o specific parameter £_ihe values af b iend
o he similar regardless of drag. 1 is comanon praciice o use shopes
ol 075 for CL, L0 for ', amd (.25 for 112 whes making isitial
predictions. Using published alloosetric analyses of masy different
drags, we examized whether this is valid

EBelobal is defined as the average of the b-values fir o parameier aver
all drugs. These can be wsed in the allometric equation i make a
prediction fos buman P far each aniznal inchded i the publicatica:

) Busa
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We concentrated on the most commoesly used andmals in allometric
studies: mouse, ral, rabhiz, dog, asd moakey. We could then
desennine the predictabilizy of the parameter based o the global shope
by compariza the predictions acrass andmals. using & nunsher of
different measurenseais.

Simce a simale aninaal point is used w make the buman prediction. it is
passible that a different slope may apply w each. For each drug and
for ek species, we computed the animal-e-luman skope, and
averaged aver all dougs 1o find Bmowse. Brat, Brabbic, fdog, and
Emenkey, We used these B values in the sbove equation to make
predictions, awd did the sanse analysis as with the ghobal shope
predictions.

Char owerall conclision based on our analysis is that the aninal’slope
pair of rabbitBrabhit provided the mest predictive estimations of te
ohserved Pagmay, vabses. However, the Bglobal values of 0729 for
CL. oA for ¥, and 0.242 for 2172 suppost the use of 075, 10, wd
.25 to make initial estimatioss of human paramsezer values.

METHODS, cont.

CALCULATION AND EXAMINATION OF Eocadicied.
For esch parameter B (CL, W, 11/2) and each spocies:
+ Predicted buman P using:

(BW, -
ppcuh:u.l' e ” B“‘h..d | where b=Gglobal

+ Compared Pppadisied i0 Loboeouaumnan P given in

publication

= Found slepe and intercept of regressica line through bog
Lo vs bog Pobs

o Calculsicd ratio = ko gi Pobs/Ppped) far cach
vhserved'predicied pair
= if ratio is between 0.3 and 0.5, Pogad is between

and 3+Pobs: allowable 10-fodd rasnge
Repeaicd the above sicps wxing b= Banimnal is the allcenciric
equatics

Fohs

3

CHOOSING THE MOST PREDICTIVE SPECIES AND SLOFE
+ Fareach parameier I (CL, ¥, £1/2] and for cach species/shope
pair {eg., mouse/Bglobaly

Compared regression line throagh te [log Booed vs log Pabs]
plon o the lime ol identity

Caleulased fapgg, the fractivs of PobsPpged values that fell
within the allowabbe 10-fold rasge

Caleulased roat mean squared emar far each set

3

*

TP
i o [ 2

o Compazed GadShakobalto badSkanpal to determize the
st predictive shane [ 2lobal or asimal)

& Compared RMEE sorvss species s determize the most
predictive species

RESULTE

METHODS

DATA COLLECTION

Searched the literature for allooresric pharmacokizesic analyses of

drags/woxicants that included:

«  data for miliiple species (must include husnan)

+  wolues for body weight (HW)

+  walues for clearasce {CL, volusne of distribugion (V). and’or hald
Ll (2/2)

Plotted bog Fvs bog BMUkg) for each drug. where Pisa
phasmasckinetie parameter (UL, W, 1121
Calealated the allomsric paransesess for I
= Allemetric equation: P= glih,
o log P loga + hekos BW
& log a = intercept of log F vs log BW
o b= shape of lag Pvs log BW

CALCULATION QE JLTOWETRIC SLOFES
For each pasameter P (CL, V, 1121
+ Flhot log P vs lo BW for all drags
{i) regressiom slope: determined using all animal data in plot
i) animal-t-haman slope: determined using e andmal and the
Ewaman data point
Ailog By 128 Mo — bz ¥y
Al W kg BW = e W
+  [Bglobal: average (for all dnigsh of all regression slopes in (i)
+  Bamimal: avesage {for all drugsh of all isdividual animal-io-human
shopes in (i) (Gmouse, Grat, Brabbit. Bdeg, Gmonkey)
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RESULTS, cont.
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Tabdes 3a and 5k list the iercepts, shopes, and © valugs of the regression lines through the
T8 g 5 log Pos] plits for ench species/slope pais, where P is based an 8. a0
thit B s slopes, respectively. Global plots are shown o Figure 3 and thase for
rabbit/Bepss in Figure 5.
* I dbumie™ Fota Cicheaal |, thien thee regression lise is the line of idestizy
= compare shope i |
& compare mdercept o | {osgin of k- log pledg
o compare r2 to | (limear regression line perfectly fits the data)
= highlighted values in these columes show the two values that are closess | for
cach P
» Vdemates the best of the two highlighted values
gmifies that 93% confidence interval amousd shope or intereept contains |
+ rabbit is highlighted &' 9 times in both Tables 3 and 3h
o L316 of the highlighted values are best
o 1o ather aninaal shows the sanee comsissency over all three parameters

Tabdes 5a and Sk list the KMSE values and the fggvalues for cach speciesislope pair.
Flgures £ and ¢ ghowthe [l (Pt el 5 108 ol plots dor cach pasameter.
« IF fipged = Fabs (ideal |, then each errar would equal zeso, and RMSE would equal rero
= compare BMSF o0
= highlighted values in this cobamn show the two vabees that are chosest i 0 for each
[paTameer
+ fdenotes the best of the twe highlighsed values
s highlighted 2 3 times in Table 3a
s highlighted all 5 times in Table 3b
o 35 of the highlighted values are best
o 1o ather aninaal shows the sanee comsissency over all three parameters

Tabdes 5a and 5b list the RMEE volues and the fuesvalues for each species/slope pair
Figures 4 and ¢ ghow the [kg (Pow'figey v5 10g Pos] plots for cach parameter,
+ W15 -Pobs £ Ppgeds 3-Pobs for every observation in the w22, the {poge value would
oqual 10 100% of the dazs falls within the allwable range)
o compare e o L0
«  highlighted values in this cobamn show the two valses that are ebosest o 1.0 for
ch parameter [
« fdenotes the hest of the twe highlighsed values
« rabbit is highlighted 2 out of 3 times ia both Tables 50 and 3b
& 44 of the highlighted values are best
*+ both dog and moakey are also highlighted 203 times in each whle, bowever
o dog: 24 of the Bightighted values are best
o mankey: 14 of the highlighied volues are best
* therefose, rabhis suill looks best. thoush the evidence is less dmmatic for this pammeses

Hart4ita Pr

The following facors suggest thai ibe most accuraie predicticss are based on Baiea rather
thas B
® I general, altvough the shopes and r¥ values shown in Tables 3 and 3b were virually

ideatical dor the sanve asimal, 9 out of 13 dmes the intercept for the animal was eloser
ter 1 than the plobal,
»  RMSE of the animal predictions was lower than that of the global predictions 12 ot of

Fiser: & The fist three st ofshete: Flots of Lo Bcabis
o P o snchsperics, whens Busabis basal ue Daletal,
Bual sond Pk e sman prusasacten vl Thn:hmcamnhmkrwl AePobs =faped [
Fiure 4 The i st gl Pl b e v oot P beta

ikt fie e wiskil, where Qs bssalon Cradiit Bk

s P e v pararieien vallicn,

Fuare 5. The (ot hree sets off pase Pl of s el
Noaulwﬂ:hkradlmnmhrunmd
. Bamad sl i b ek vl

Fiee . The kil s of s Pl f i B Pt

Tabile 3= Mo el 10 cormprre (he g o the burron prosbctions: bused on [ (A, o bised enf, (B)

LS tinses.
CONCLUSIONS
»  Use of the slope values of 0.73 for CL, L0 for ¥, and 0223 dor 1 g—to compute izl

estimates of buman parameters is supporied by the comesponding caloulaed global §
wales of L7285, (1561, and 0,242,

s In general, B seemed o perfonn better tan B o for predicting tee buman
parameter valies.

#  The predictinns hased on the rabbit for hoth Bass and Bees consistently showed
shopes. intercepts, and r valwes closest to 1, low BMSE values, and higl [y values.

#  Therelore. based upon analysis of literaiure daia, the most accurate prediction for
hasman paraseter valies i found wsing the squation:

W, s st

—
T ™ Tt e
#  duture studies:

*  Clearance values may be biased due o binding and bloed flow differences
between species. Am analysis of unbound inirinsic clearanee may give more
insighs.

#  Varigtion due te the simains of cach species wied in different studies st be
investigated

s 28 drags were wsed in this analysis,

s Asmere data becomes available, B values, and therefore the mest predictive
species and slope, may differ.
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Clearance (mL/min) Volume (L) Half life (min)
Drug Ref. [ species* |[CLT Vv* a b r? a b r? a b r?
3TC 1 RDH s B |13.16 0.767 1.00 | 1.90 0.848 0.98
Acivicin 2 MRDmH s B | 4.03 0.604 098 |0.65 0.942 1.00 |113.24 0.337 0.95
Ara-C 3 MDmH r 3.92 0.789 0.99
AZT 4 MRDmH s ss[2594 0.963 0.98 | 1.09 1.046 0.99
AZT MRDmH r 13.57 0.830 0.97
Caffeine 5 MRrmH s B|6.26 0.739 098] 0.79 1.005 1.00 | 90.70 0.253 0.91
Cefazolin 6 |MRrDmH| s ss| 451 0.679 0.97 | 0.18 0.939 0.99 | 29.35 0.266 0.93
Cefmetazole 6 |[MRrDmH S ss [12.27 0.595 0.92 | 0.27 0.851 0.98 | 18.98 0.295 0.90
Cefoperazone| 6 |[MRrDmH s ss| 6.69 0571 0.82 | 0.23 0.913 0.99 | 37.48 0.318 0.74
Cefotetan 6 |MRrDmH| s ss|6.32 0.533 0.85|0.22 0.938 0.99 [ 32.49 0.350 0.86
Cefpiramide 6 |MRrDmH 0.814 0.93 | 47.18 0.412 0.91
Moxalactam 6 |MRrDmH 0.921 1.00 | 38.78 0.213 0.91
Cyclosporine 7 RrDH 1.189 1.00 |372.59 0.139 0.22
DDC 8 MRmH 0.988 0.97
DDC MRmH
Erythromycin 9 MRrDH 0.729 0.94 | 75.47 0.141 0.96
Oleandomycin| 9 MRDH 0.738 0.98 | 59.51 0.066 0.56
FCE22101 10 RrDmH 1.246 0.98 | 13.53 0.341 0.76
FCE22101 RrDmH r B |464 0.735 0.86|0.22 1.178 0.97
Fluconazole 11 MRDH s B|1.16 0.700 0.99 | 0.75 0.959 1.00 |502.28 0.228 0.90
Fluconazole MRrDH r 0.80 0.691 0.99
GLQ223 12 RmH s ss|6.97 0.676 0.93]0.31 0.853 0.99 |121.71 0.148 0.50
~1 992 [= Y] n 4 99 A Q12 1 NN




Drug

3TC
Acivicil
Ara-C
AZT
AZT
Caffein
Cefazol
Cefmetaz

Cefoperaz

species*

cLt v# a b r2 a

Clearance (mL/min) Volume (L)

elevant data from 28
compounds was identified
in the literature search
(references available upon
request)

b

Half life (min)

r,2

OT

Cefotetan
Cefpiramide
Moxalactam
Cyclosporine
DDC
DDC
Erythromycin
Oleandomycin
FCE22101
FCE22101
Fluconazole
Fluconazole

GLQ223

ol NDOO2

o oo O

~

MRrDmH

MRrDmH

MRrDmH

RrDH

MRmH

MRmH

MRrDH

MRDH

RrDmH

RrDmH

MRDH

MRrDH

RmH

P

ss | 6.32 0.533 0.85 | 0.22

p|1464 0735 0.86|0.22
p 1116 0.700 0.99 | 0.75

0.80 0.691 0.99

ss | 6.97 0.676 0.93 | 0.31

0.337

0.253
0.266
0.295
0.318
0.350
0.412
0.213

0.139

0.141
0.066
0.341

0.228

121.71 0.148

0.95

0.91
0.93
0.90
0.74
0.86
0.91
0.91

0.22

0.96

0.56

0.76

0.90

0.50
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PREDICTION OF PHARMACOKINETIC PARAMETERS IN HUMANS ON THE BASIS OF ALLOMETRIC SCALING USING A “GLOBAL” SLOPE.

Stacey Tannenbaum* and Michael Maxersohn,

College of Pharmacy and Center for Toxicology, University of Arizona, Tucson, AZ 873521

INTRODUCTION

Alloenesry is used bo scabe animal data s husnans for pharmacokinesic
pasumeter esiimation, using the empisical equation: P=gail. where
F i the parameter {clearasce. volunee, half-life), asd BW is hody
weight in kg, When P vs BW data for several species are plotied oo a
lbop-log seale for o specific dnag, the regrescios lise through the daia
s slope b asd insereept a.

It hass hees noted shat, for o specific parameter £_ihe values af b iend
o he similar regardless of drag. 1 is comanon praciice o use shopes
ol 075 for CL, L0 for ', amd (.25 for 112 whes making isitial
predictions. Using published alloosetric analyses of masy different
drags, we examized whether this is valid

EBelobal is defined as the average of the b-values fir o parameier aver
all drugs. These can be wsed in the allometric equation i make a
prediction fos buman P far each aniznal inchded i the publicatica:
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We concentrated on the most commoesly used andmals in allometric
studies: mouse, ral, rabhiz, dog, asd moakey. We could then
desennine the predictabilizy of the parameter based o the global shope
by compariza the predictions acrass andmals. using & nunsher of
different measurenseais.

Simce a simale aninaal point is used w make the buman prediction. it is
passible that a different slope may apply w each. For each drug and
for ek species, we computed the animal-e-luman skope, and
averaged aver all dougs 1o find Bmowse. Brat, Brabbic, fdog, and
Emenkey, We used these B values in the sbove equation to make
predictions, awd did the sanse analysis as with the ghobal shope
predictions.

Char owerall conclision based on our analysis is that the aninal’slope
pair of rabbitBrabhit provided the mest predictive estimations of te
ohserved Pagmay, vabses. However, the Bglobal values of 0729 for
CL. oA for ¥, and 0.242 for 2172 suppost the use of 075, 10, wd
.25 to make initial estimatioss of human paramsezer values.

METHODS, cont.

CALCULATION AND EXAMINATION OF Eocadicied.
For esch parameter B (CL, W, 11/2) and each spocies:
+ Predicted buman P using:

(BW, -
ppcuh:u.l' e ” B“‘h..d | where b=Gglobal

+ Compared Pppadisied i0 Loboeouaumnan P given in

publication

= Found slepe and intercept of regressica line through bog
Lo vs bog Pobs

o Calculsicd ratio = ko gi Pobs/Ppped) far cach
vhserved'predicied pair
= if ratio is between 0.3 and 0.5, Pogad is between

and 3+Pobs: allowable 10-fodd rasnge
Repeaicd the above sicps wxing b= Banimnal is the allcenciric
equatics

Fohs

3

CHOOSING THE MOST PREDICTIVE SPECIES AND SLOFE
+ Fareach parameier I (CL, ¥, £1/2] and for cach species/shope
pair {eg., mouse/Bglobaly

Compared regression line throagh te [log Booed vs log Pabs]
plon o the lime ol identity

Caleulased fapgg, the fractivs of PobsPpged values that fell
within the allowabbe 10-fold rasge

Caleulased roat mean squared emar far each set

3
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o Compazed GadShakobalto badSkanpal to determize the
st predictive shane [ 2lobal or asimal)

& Compared RMEE sorvss species s determize the most
predictive species

RESULTS, cont.

RESULTE

METHODS

DATA COLLECTION

Searched the literature for allooresric pharmacokizesic analyses of

drags/woxicants that included:

«  data for miliiple species (must include husnan)

+  wolues for body weight (HW)

+  walues for clearasce {CL, volusne of distribugion (V). and’or hald
Ll (2/2)

Plotted bog Fvs bog BMUkg) for each drug. where Pisa
phasmasckinetie parameter (UL, W, 1121
Calealated the allomsric paransesess for I
= Allemetric equation: P= glih,
o log P loga + hekos BW
& log a = intercept of log F vs log BW
o b= shape of lag Pvs log BW

CALCULATION QE JLTOWETRIC SLOFES
For each pasameter P (CL, V, 1121
+ Flhot log P vs lo BW for all drags
{i) regressiom slope: determined using all animal data in plot
i) animal-t-haman slope: determined using e andmal and the
Ewaman data point
Ailog By 128 Mo — bz ¥y
Al W kg BW = e W
+  [Bglobal: average (for all dnigsh of all regression slopes in (i)
+  Bamimal: avesage {for all drugsh of all isdividual animal-io-human
shopes in (i) (Gmouse, Grat, Brabbit. Bdeg, Gmonkey)
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Tabdes 3a and 5k list the iercepts, shopes, and © valugs of the regression lines through the
T8 g 5 log Pos] plits for ench species/slope pais, where P is based an 8. a0
thit B s slopes, respectively. Global plots are shown o Figure 3 and thase for
rabbit/Bepss in Figure 5.
* I dbumie™ Fota Cicheaal |, thien thee regression lise is the line of idestizy
= compare shope i |
& compare mdercept o | {osgin of k- log pledg
o compare r2 to | (limear regression line perfectly fits the data)
= highlighted values in these columes show the two values that are closess | for
cach P
» Vdemates the best of the two highlighted values
gmifies that 93% confidence interval amousd shope or intereept contains |
+ rabbit is highlighted &' 9 times in both Tables 3 and 3h
o L316 of the highlighted values are best
o 1o ather aninaal shows the sanee comsissency over all three parameters

Tabdes 5a and Sk list the KMSE values and the fggvalues for cach speciesislope pair.
Flgures £ and ¢ ghowthe [l (Pt el 5 108 ol plots dor cach pasameter.
« IF fipged = Fabs (ideal |, then each errar would equal zeso, and RMSE would equal rero
= compare BMSF o0
= highlighted values in this cobamn show the two vabees that are chosest i 0 for each
[paTameer
+ fdenotes the best of the twe highlighsed values
s highlighted 2 3 times in Table 3a
s highlighted all 5 times in Table 3b
o 35 of the highlighted values are best
o 1o ather aninaal shows the sanee comsissency over all three parameters

Tabdes 5a and 5b list the RMEE volues and the fuesvalues for each species/slope pair
Figures 4 and ¢ ghow the [kg (Pow'figey v5 10g Pos] plots for cach parameter,
+ W15 -Pobs £ Ppgeds 3-Pobs for every observation in the w22, the {poge value would
oqual 10 100% of the dazs falls within the allwable range)
o compare e o L0
«  highlighted values in this cobamn show the two valses that are ebosest o 1.0 for
ch parameter [
« fdenotes the hest of the twe highlighsed values
« rabbit is highlighted 2 out of 3 times ia both Tables 50 and 3b
& 44 of the highlighted values are best
*+ both dog and moakey are also highlighted 203 times in each whle, bowever
o dog: 24 of the Bightighted values are best
o mankey: 14 of the highlighied volues are best
* therefose, rabhis suill looks best. thoush the evidence is less dmmatic for this pammeses

Hart4ita Pr

Fignen: & The fisd three st of sheter Flots 0 lig) Bcabts
o P o snchsperics, whens Busabis basal ue Daletal,
Bugeod ernd Pk e buesie prinasacicr viles.
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Fiure 4 The i st gl Pl b e v oot P beta
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Tabile 3= Mo el 10 cormprre (he g o the burron prosbctions: bused on [ (A, o bised enf, (B)
The shiee, indevcepd, sand 1 vt s oo U amnession Line el e bos B 15 1ot P, i s
o R KM o O o A e Pl o 7 e LA v ch o P/ ot
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The following facors suggest thai ibe most accuraie predicticss are based on Baiea rather
thas B
® I general, altvough the shopes and r¥ values shown in Tables 3 and 3b were virually

ideatical dor the sanve asimal, 9 out of 13 dmes the intercept for the animal was eloser
ter 1 than the plobal,
»  RMSE of the animal predictions was lower than that of the global predictions 12 ot of

e mFias 1ind S RMSE & (ke

LS tinses.
CONCLUSIONS
»  Use of the slope values of 0.73 for CL, L0 for ¥, and 0223 dor 1 g—to compute izl

estimates of buman parameters is supporied by the comesponding caloulaed global §
wales of L7285, (1561, and 0,242,

s In general, B seemed o perfonn better tan B o for predicting tee buman
parameter valies.

#  The predictinns hased on the rabbit for hoth Bass and Bees consistently showed
shopes. intercepts, and r valwes closest to 1, low BMSE values, and higl [y values.

#  Therelore. based upon analysis of literaiure daia, the most accurate prediction for
hasman paraseter valies i found wsing the squation:

W, s st

—
T ™ Tt e
#  duture studies:

*  Clearance values may be biased due o binding and bloed flow differences
between species. Am analysis of unbound inirinsic clearanee may give more
insighs.

#  Varigtion due te the simains of cach species wied in different studies st be
investigated

s 28 drags were wsed in this analysis,

s Asmere data becomes available, B values, and therefore the mest predictive
species and slope, may differ.
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METHODS

DATA COLLECTION

Searched the literature for allometric/pharmacokinetic analyses of

drugs/toxicants that mcluded:

*  data for multiple species (must include human)

» values for body weight (BW)

» values for clearance (CL), volume of distrbution (V), and/or half
life (t1/2)

Plotted log P vs log BW(kg) for each drug, where P1s a
pharmacokinetic parameter (CL, V, t1/2)
{11l = Al {00

- log P loga+ bflggBW
= log a = intercept of log P vs log BW
= b=slope of log P vs log BW

CALCTLATION (F AT LOMETRIC STOPES
For eacl parameter P (CL, V_t1,/2):
* Plot: log P vs log BW for all drugs
(1) regression slope: determined using all animal data in plot
(11) animal-to-human slope: determuned using one animal and the

—"‘[10% P] _ 10% Pt‘.;r:zr. - 10% Par.ir:'"l
Alog BW)  log BWyyman — 108 B Wil

. Bammal avi e.rage (for all drugs) of all individual animal-to-human
slopes in (1) (Pmouse, Brat, Brabbit, Bdog, Bmonkey)

REGRESSION ANIMAL-TO-HUMAN

SLOPE SLOPES +  mOusE
v maman

+ oG
+ MOM®EY
+, - HUMAN

log BW
Figure 1: Tllustration of the two typespdelopessalonlatedSonsthalogiandaz BT plot

Gfasampledmg Plssomepharmaml\metcp'a_mmeter ez, CL_'\._tl“’FlsAahmA's
ethrough all points 110 PIOC PIEDSDJJ“E[DE:HII&SEDIIILBCLIIJEEECh

& human value. Each animal-to-humsan slope i= caloulated using

AlosBW

METHODS, cont.

Forez ‘h % (CL, V, t] 2) Z nd each species:
* Predicted human P using:

¢ .
| BW_. i

Ppregicted = Panimal *| o2l | where b=pelobal
predict am BWpps | where b=pglo

aaaaaaaaaaaaaaaaaa

pubhcatmn} :

= Found slope and intercept of regression line through log

skt

o Ca.lculated ratio = log(Pobs 'Ppred) for each
observed/predicted pair

= if ratio 1s between -0.5 and 0.5, Ppred 1s between 1/3+Pobs

and 3+Pobs: allowable 10-fold range

» Repeated the above steps using b= Banimal in the allometric

equation

CHOQSING THE MOST PREDICTIVE SPECIES AND SLOPE
» For eacll parameter P (CL, V, t1/2) andfor each species/slope

pair (e g mouse/ pglobal)

dabtesd

aaaaaaa

within the alluwable 10 fold range

* Calculated root mean squared error for each set

most predmt:n. e slope (global or animal)
o Compared RMSE across species to determine the most
predictive species

BTW...this guy’s name

is SLASH. He is the

guitarist for the band

Guns-n-Roses.

e Assume basic knowledge

e SLASH as much text as you can!

This Photo by Unknown Author is licensed under CC BY-SA


https://no.wikipedia.org/wiki/Slash
https://creativecommons.org/licenses/by-sa/3.0/

PREDICTION OF PHARMACOKINETIC PARAMETERS IN HUMANS ON THE BASIS OF ALLOMETRIC SCALING USING A “GLOBAL” SLOPE.

Stacey Tannenbaum* and Michael Mayersohn.
College of Pharmacy and Center for Tomicology, University of Arizona, Tucson, AF 87521
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summary

g slope and intercept of the log-log plot,
=M Fived shopes (0.75, 1.0 and 0.25 for CL, V, and t12) are

commoaly used for mitisl homan Using published allometric
amalyses of 28 drugs, we exanined whether this is a valid practice, and
explored whether any partigylar spesigs i= more predictive.

Two =lope vahues were uzed in the allometric squation to make a prediction for
mman PE parameters from mimal data:
* B = the average of the b-valoes for a perameter over all dmes.
* P = animal-to-uman slope for each druz and parameter compated for
mouse, rat, rabbit, dog, and monkey, averaged over all dnss

The predictions of nenan PE were comparsd acros: animals for both :lopes, n:ing

2 ;e pf different metrics. The rabbit! B, pair provided the most

predictive estimates. However, the Buy... values (728, 0961, and 0.242 for CL,

L ndll.'!]abusuppuﬂﬂ!mnlﬂzmﬂ.mmpe\ﬂmmmahm

Etlnltl]l.[l]fllmﬂml‘!r!’lhﬁ

METHULS

» Searched the Literamure for allometric pharmacokinetic anatyses of drugs nxicants
i inz dara from animals and bumans:

= body weight (BW)
= clearance (CL), vohume of distribution (V). md/or half 1= (11/7)

- Fm each drug and parameter P (CL, V, t].-'2) cakulisd.[h.emmuwt{a}mﬂupm
i P=g;

= nmmal-lu-h'umnnslupnxumngmg;temmﬂ and hromam valoes (rizhe fzues)

REGREIZINN AHIMAL-TO-HUMAK
ILOFE HOFEL TR
1= + RAT
v RAE@T
v DG
' MONREY
- ' HUMAR
B o . T
»  Humam values for each parameter P were predicted for each drug and applicable

L

.. = EVEIAZE regrezzion slope across 2ll dneg: for each paramster B
= gveraze animal-to-human slope acros: all drus: for each parameter B
each inrdividual species (meuse, rat, rabbit, dog, monkey)

2l B t0 Pos (from publication) using the following metrics:

n line throwsh log By ws log P for all duss
compars slops and irtercept to line of identify (=1 for log-log plot)
:mmerml{pm:ﬁsdcmspmﬂm:z)

g =M=,y By for 2ch obsarved pax
U.StnUSlngsmlz 13-By, to 3P, [allowzble 10-fold ranzg)
e = faction of Pobs Ppged values that fell within the range
Calculated root mean sguared emor (FMEE) for sach set:

boxed in text

CmmmmmmWMmﬂm@m“
Comparsd PMEE across species for the most predictive species

RESULTS

Felevant data from 28 compounds was idantified in the bberature search (referencer avaiiabie upon reguest]
DCrstribution of the regression slopes and animal-to-homan slope: are shown belaw
The mean of each sroup iz shown by 2 dotted line and represents the Bglobal and Famimal value: for each parameter,

Stacey Tannenbaum®* and Michael Mayersohn.
College of Pharmacy and Center for Toxicology, University of Anzona Tucson, AZ 87321

NICK HOLFORD IS RIGHT! FIXED ALLOMETRIC SLOPES CAN PREDICT HUMAN PK PARAMETERS
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Right: Log-log plot o Pogpeti v5 Foe where P is clearance,
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Mletrics for dstenmination of “best” slope and species are shown below for clearance; atier pavometer recwts avaiiable woon requess

-

The two valoss clossst to idsal across the 5 species identifiad for sach P and metric as shown below

Bacea Bt
100 Pina vs log Pus log Pire vs log Pl
INT. SLOPE  ° | fomw BMSE INT. SLOPE ¢ | fugm RMSE

mowse | %4 05382 052 | aB0 448 7.27 0591 052 | am 427
rat | 475 0733 067 | 078 | am’ 3191 073 068 | o7E 351
rabbit | 350 08w’ o7s’|oas’ 427 2317 osw' o077 |osd” &'
dog | 889 0877 0@1| 088 532 528 0675 Q61 | 082 454
monkey | 2.487 0770 063 | 088 308 312 0777 065 | 088 w9

Highlight: two best values acros: species for each metric (fargets: | for intercept, slopa, 1, fepe [ for EMEE)
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Buecra

«  Bof 13 times the intercept for the animal was closer to 1 than the global

«  BMSE of the animal predictions wers lower than that of the global predictions 12
of 15 times

CONCLUSIONS

«  Use of the zlope valos: of 073 for CL, 1.0 for ¥, and .25 for t, - to compute
imitial estimates of nman parameters is supporied by the comesponding
global @ values of 0928 0.951, and 0.242.

« Ingeneml, By, seemed to perform better than B, for predicting the homan
parameter value:.

»  The predictions based on the rabbit for both 8,0, md 8., conzistenthy showed
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. TI].Emﬁan Iazed upnn amatysiz of bterature data, the most accurate prediction for
lvaman parameter values is found using the equation:
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The Role of Calcium in the Stabilization of the NHE1-CHP3 Complex & B &
Hans-Christian Zaun, Ph. D. Scientific Advisor, MultiLearning Group, Montreal, QC, Canada =
This poster is adapted for promotional purposes by Dr. Zaun, on research performed in the RN\ *® / ]
MU T||.EARN|NG laboratory of Dr. John Orlowski, Professor W
Department of Physiology, McGill University, Montreal, QC, Canada @ =
ABSTRACT CALINEURIN HOMOLGOUS PROTEIN 3 CHP3, CALCIUM & MYRISTOYLATION
o pH (pHi) PR N-murietaviatian and Ca2+.hindina ara crucial far call curfacrs
of The primary
mmmmhuuhnmdmmmm =
isoform 1 (NHE1). NHET is disks and e
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in cardiac pH impulse =
coupling. However, the factors that control the mum targeting and
mauua in heart are poorly The

ABSTRACT

Restoration of cardiac intracellular pH (pHi) following acidification is of crucial
importance for the maintenance of myocardial contractility. The primary
mechanism responsible for this is the function of the sodium/proton exchanger
isoform 1 (NHE1). NHE1 is localized predominantly at the intercalated disks and
along the transverse tubular system where it is thought to play an essential role
in cardiac pH homeostasis, impulse conductance and excitation-contraction
coupling. However, the factors that control the membrane targeting and
regulation of NHE1 in heart are poorly understood. The calcineurin homologous
protein isoform 3 (CHP3) is a cardiac predominant calcium-binding protein that
interacts directly with NHE1, though the functional significance of the interaction
has not yet been elucidated. This study undertook biochemical and cellular

has not yet been elucidated. This study undertook biochemical and cellular
analysis to determine both the significance of the NHE1-CHP3 complex for pH
regulation in cardiac tissue, as well as the significance of calcium-binding in this
complex.
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SODIUM/PROTON EXCHANGER 1

i i
i g

gy rogiied FUNCTION I | analysis to determine both the significance of the NHE1-CHP3 complex for pH
: ‘;’?’;mm * PH hameastasis (cytopiasmic s . regulation in cardiac tissue, as well as the significance of calcium-binding in this
mammalian cells, tissues and + Cell volume regulation s s complex.
species (o dale - Cell Proliferation, shape, and
+ Catalyzes electroneutral migration.
exchange between Na+ and H+

i= « 00 » 29 H—-s



https://academy.multilearning.com/mlg/2020/eposter/290413/hans.zaun.the.role.of.calcium.in.the.stabilization.of.the.nhe1-chp3.complex.html?f=listing=3*browseby=8*sortby=2*media=2*label=18933*featured=16339

ePoster With Audio Narration

The Role of Calcium in the Stabilization of the NHE1-CHP3 Complex

Hans-Christian Zaun, Ph. D. Scientific Advisor, MultiLearning Group, Montreal, QC, Canada
This poster is adapted for promotional purposes by Dr. Zaun, on research performed in the
MULTILEARNING laboratory of Dr. John Orlowski, Professor
Department of Physiology, McGill University, Montreal, QC, Canada @
ABSTRACT CALINEURIN HOMOLGOUS PROTEIN 3 CHP3, CALCIUM & MYRISTOYLATION
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e Code sharing! DDMore, Github, web download

SElEEEECOMSUIMIERS

Photo credit, Ben Zheng




Science Preducer

* Email (between producer/consumer)
 1-1 discussion (set up by producer/consumer)
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capture) and adjust your content to fit
through (3-5 minutes max)

* Your summary is a great starting point

* Then fill in gaps for time allotted

* Tell people why they should care about your research

* Pique their interest with a hook PROBLEM
STATEMENT

* Hit the highlights- don’t give everything away!
* Give them a reason to visit your poster
 Maybe leave them with an assignment (a question,
a discussion point, etc) to bring to the Q&A

* PRACTICE PRACTICE PRACTICE CONCHESION
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e Confirm the time and format (live, audio, video, screen
* 30 second basic intro/advertisement vs full poster walk
 Stick to your allotted time- shows respect for the listener

* Problem statement/conclusion at a minimum

Allometry scales animal pharmacokinetic data to humans
using the equation: P=a-BW", where P is the parameter
(clearance, volume, half-life), BW is body weight in kg, and
aand b are the slope and intercept of the log-log plot,
respectively.

Fixed slopes (0.75,1.0and 0.25forCL, V,and t1/2) are
commonly used for initial human predictions. Using
published allometric analyses of 28 drugs, we examined
whether this is a valid practice, and explored whether any
particular species is more predictive.

Two slope values were used in the allometric equation to

éﬂake a prediction for human PK parameters from animal

ata:

* Boba = the average of the b-values for a parameter over
all drugs.

* Bunima | =animal-to-human slope for each drug and
parameter computed for mouse, rat, rabbit, dog, and
monkey, averaged over all drugs

The predictions of human PK were compared across

animals for both slopes, using a number of different

metrics.

The rabbit/B,.,ui pairing provided the most predictive
estimates. However, the B, values (.729, 0.961, and
0.242for CL,V, andt1/2) afso supportthe use of the
common slope values to make initial estimations of human
parameter values.
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If no one reads your poster, does it have an
impact?

* Good science does not necessarily
make a good poster!

* A poorly prepared or presented poster
is a lost opportunity to engage with
science consumers

* Poster prep is not a trivial activity
* Skills you develop will help you
throughout your career

e Put forth the time, effort, and
energy to make the MOSTER of
your POSTER!
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