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adequately a priori predicted the

observed ADG20 PK in NHPs and

« ADG20 is a fully human IgG1 monoclonal antibody (mAb) engineered « One way to increase certainty around dose and reduce risk is by utilizing QSP whole-body PBPK model modifications Figure 2. Simulated human body weight (A) and distribution of
to have high potency and broad neutralization against severe acute a gquantitative systems pharmacology (QSP) whole-body physiologically . Mean NHP and human serum PK data for 7 mAbs were extracted from the estimated KDF i values for other extended half-life mAbs in h uma nS, ad nd was used tO SU ppOI‘t
respiratory syndrome coronavirus 2 (SARS-CoV-2) and other SARS-like based pharmacokinetic (PBPK) modeling and simulation strate : — : sFCRN
Co\F;s withy ayndemic otential b bin(din to a hi l]l conserved epitope ° ( ) ’ > iterature and digitized, and the apparentK, ..., was estimated for each drug healthy human adults (log-normal, B) and NHPs (normal, C) d ose Se|eCtIOI’1
- P bind P q , yf H g’k g. Y pitop « Here, we describe modification of an existing QSP whole-body PBPK while keeping all other parameters and the CLup-PPC relationship constant A B
In the receptor-binding domain of the spike protein model constructed to a priori predict and subsequently confirm during development of the modified QSP whole-body PBPK model 2 120- 2
« The Fc region of ADG20 has been modified to provide an extended half-life' non-human primate (NHP) and human ADG20 pharmacokinetics (PK) — Human data: MEDI524.5 MEDI4893,7 MEDI8897.28 ravulizumab,® VIR2482° § §1oo-
« Innovative approaches are needed to support early dose regimen and VRCO1-LS" é 80- é 75+ The modeling strategy involved the
decisions in the face of limited experimental data — NHP data: MEDI524,” MEDI8897,° mepolizumab,* and VRCO1-LS® z Z 504 modification of a platform whole-body
« Histograms of simulated human body weight and K__ . distributions in humans ; 40~ ; =] [HEE . .
and NHPs are shown in Figure 2 § § M MEDIB8e7 A B..... PBPK model designed for wild type
> 0 I > 0 MEDI5I24 !

IgG1 mAbs to forecast the PK of an

. Figure 3 shows the initial QSP/PBPK model—forecasted NHP median 60 90 120 150 8 10 12 14
METHODS (90% PI) serum ADG20 concentration-time profile with measured concentration Body Weight (ko) KD for FcRn (nM) extended half-life mAb

data overlaid C
Objectives » When measured NHP ADG20 serum concentrations becameoavallaplg, - Figure 4 shows the optimized QSP/PBPK model—forecasted NHP median w0
. To construct a QSP whole-body PBPK model and forecast ADG20 the raw data were later overla5|d on the initial median and 90% prediction (90% Pl) serum ADG20 concentration-time profile with measured concentration E The modified QSP whole-body
concentration-time profiles for NHPs and humans prior to the availability interval (Pl) forecast for NHPs data overlaid ;<6
of measured ADG20 concentrations from any species Figure 1. QSP whole-body PBPK model at the tissue level (A) — The QSP whole-body PBPK model was optimized by estimating K. .. (4.27 nM) 5 ool PBPK model accounted for altered
« Compare forecasted and observed ADG20 concentration-time profiles and cellular level (B) and IM bioavailability (92.2%) using the interim human PK data, along with § blndlng afflnlty to FcRn and
from NHPs, recalibrate the QSP whole-body PBPK, and update initial estimating inter-individual variability for some key parameters to better reflect o - EIsss7 I Mepolizumab ___ VRCO*-LS adequately a priori predicted the
human forecasts A B observed Var|ab|l|ty 10 20 KD f 30 40 50 ~
—> Plasma —> Lung _ : - or FcRn (nM) observed ADG20 PK in NHPs and
. Compare updated forecasted and observed human ADG20 data from a T s , 3 « Figure 5 shows the observed and optimized QSP/PBPK model-forecasted .
ﬁrst_in_human’ Phase 1, Slngle ascending_dose Study in healthy adultsz Lymph node Kidne Plasma } FR-CL ™ : human median (90% Pl) serum ADG20 concentration-time prOfI|e with humans’ thus supportlng the
. |y . J;CL k Cld measured concentration data overlaid selected dose
SP whole-body PBPK model — intesti cog) FCRN €-> > ~FcRn' : : : .
?QSP nodelin invol\,/ed econstructing a platform whole-body PEPK Skin ::Z: I.:::(: A }TchnkH,_ | Figure 3. Observed (blue dots) and model-forecasted NHP median  Figure 4. Observed (blue dots) versus optimized QSP model-
model developed for wild-type 1961 and engineered mAbs: Liver e<li = . O-FReCL, | (90% PI) serum ADG20 PK profiles based on distribution of predicted NHP median (90% PIl) serum ADG20 concentration-time
Brain » \i, -~ ° ° ° ° ° o o ° ° ° ° °
.« The model comprised 15 specific tissues and one representing the rest Adipose acieas < (- Interstital (1-0Y)-L !‘lHP K, rcrn Values for other eXtend.e(fl half. life mAbs following profiles in NHPs following IV (A) and IM (B) administration This innovative modeling approach
of the body (Figure 1A); each tissue was connected through blood and — I intravenous (IV; A) and IM (B) administration was a key element in the rapid
Iymph flow to the systemic circulation Sone _— A Single 10 mg/kg IV Injection of ADG20 in NHPs B Single 10 mg/kg IM Injection of ADG20 in NHPs A Single 10 mg/kg IV Injection of ADG20 in NHPs B Single 10 mg/kg IM Injection of ADG20 in NHPs adva ncement of the ADGZO prog ram
. . . . eliular
o Inthe endothellgl space of each tissue, mAbs enter by pinocytosis (CLup) Siker into clinical development durmg the
where they can interact with neonatal Fc receptor (FcRn). The FcRn-bound <—Plasma/blood flow .
mAb is recycled and the unbound antibody is eliminated (k,, ; Figure 1B) Lymph flow COVID-19 pandemic
i . v lar reflecti ficient; o' interstitial fluid reflecti fficient; CL,, rate of pinocytosis of antibod
QSP whole-body PBPK model modifications entry and exitfrom the epithelial space: FR, raction of FcRn bound antibody that recycles fo the vascular space:
3 . . .o . kdeg, degradation rate constant; kofchRn, first-order dissociation rate constant of antibody from FcRn; k Fern? second-
« The platform Wh0|e'b0dy PBPK model* was prlmarlly modified in two ways order association rate constant for binding of antibody to FcRn; L, lymphatic flow rate; Q, blood flow rate.
- {\IHFP Snc(lKhumé)m apparelnt d(ijSZOCialion rati-CO:S;afnt (KD)th;mﬁ‘]b . Scan the QR code to download an electronic version of the poster.
O FCRN wp) WAs replaced by values estimated 1or up to / other o e . . g - The QR code is intended to provide scientific information for individual
extended IL‘)I’EF':llFl‘-Iife mADS Optlmlzed QSP WhOle'bOdy model prOjeCtlonS L reference. The PDF should not be altered or reproduced in any way.
. Each selected mAb displayed no inherent target-mediated drug « The modified QSP whole-body PBPK model was optimized by estimating ..
disposition NHP intramuscular (IM) bioavailability and ADG20 K, .. and applying an
— Patches of positive charge (PPC) was used as a covariate on the rate NHP:human Ky q, ratio to the NHP K, ., yalugs estlmgted for ADG20 1o
. . better forecast human ADG20 concentration-time profiles
of pinocytosis into the endosomal space (CL )
° « When measured human ADG20 serum concentrations became available,
Inltlal QSP WhOIQ'bOdy PBPK mOdeI prOJeCtlons the raw data were Overlaid on the forecaSted median and 90% PI forecaSt Blue dots = raw observed data; solid blue line = simulated median; blue ribbon = simulated 90% PI. SD, standard deviation. Blue dots = raw observed data; solid blue line = simulated median; blue ribbon = simulated 90% PI.
i i for h 2 . . . . . . o
. ;he modified QSPKWhO'j_'bQSY PBEPK mgde" feSt'matGSSNgP and f Tohr (L;n;znsh by PEPK model was th by et Figure 5. Observed data (dots) versus QSP model—predicted median (90% PI) serum ADG20 PK profiles in healthy adult participants
uman apparent- b.FeRn Istributions, and a reference enters for . e whnole-body model was then optimized by estimating . o e o 4 o o 1 . . . . :
Disease Control body weight distribution* were used to provide initial Ko ere @Nd IM bioavailability using the interim human PK data, along with predicted a priori based on distribution of human KD,FcRn values for other extended half-life mAbs (A, C) and after optimization (B, D) e This novel QSP Whole—body PBPK model, which
simulation (1000 iterations) forecasts of NHP and human ADG20 serum estimating inter-individual variability for some key parameters to better ADG20 300 mg IM in Adults (Green, 52-108 kg); ADG20 300 mg IM in Adults (Green, 52-108 kg); ADG20 500 mg IV in Adult ADG20 500 mg IV in Adult . . .
Concentrati(on—time profiles). oflect obgserved variability 4 y P A 600 mg M in A::Inultsl(JBlsl.le, 561.89.8 kg) * B 600 mg M in A::Inultsl(lBIsue, 561.89.8 kg) ° ¢ (58.3 to 831 :;) o D (58.3 to 831 l(l;) o Wwas deS|gned to forecast serum concentration-time
profiles for extended half-life mAbs, predicted
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