
Simulated PK/PD parameters support a dosing regimen of 400 mg SC loading dose (two 200 mg 
injections) followed by 200 mg q1m, with no need for dose adjustment

Black lines represent the median (solid), and 5th and 95th percentiles (dashed) of the observed data. Blue and grey shaded regions represent the 95% CIs of the corresponding percentiles (i.e. 5th, 50th, and 95th).
The points represent observed garadacimab concentrations.
CI, confi dence interval; IV, intravenous; PK, pharmacokinetics; SC, subcutaneous; VPC, visual predictive check. 

• Model diagnostics: PK model consistent with observed data with no noticeable systematic bias

Garadacimab PK was well described by a two-compartmental model with fi rst-order absorption 
and elimination

PK model: Prediction-corrected VPCs over time after dose, stratifi ed by route of administration

AUCtau,ss, area under the concentration–time curve for a dosing interval at steady state; CL/F, 
apparent clearance after subcutaneous dosing; Cmax, maximum concentration; Cmax,ss, maximum 
concentration in the dosing interval at steady state; Cmin,ss, minimum concentration in the dosing 
interval at steady state; HAE, hereditary angioedema; q1m, once monthly; SC, subcutaneous; 
SD, standard deviation; t1/2, elimination half-life; tmax, time of the maximum concentration in the 
dosing interval; V/F, apparent central volume of distribution after SC dosing. 

Dosing regimen: 400 mg SC loading dose and 200 mg SC q1m doses. Red lines 
represent the simulated median. Grey shaded areas represent areas between the 
simulated 5th and 95th percentiles. 
FXIIa, activated factor XII; HAE, hereditary angioedema; PD, pharmacodynamics; 
PK, pharmacokinetics; SC, subcutaneous, q1m, once monthly.
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BACKGROUND

HAE1–3

• Causes recurrent, unpredictable, debilitating, and potentially life-threatening attacks
• HAE attacks are mediated by the uncontrolled production of bradykinin arising from

dysregulation of the kallikrein-kinin pathway

Garadacimab4–6

• First-in-class, fully human, monoclonal antibody targeting activated factor XII (FXIIa),
the principal initiator of the kallikrein–kinin pathway4

• Garadacimab has high affi nity, potency, and specifi city, and is shown to decrease bradykinin
production in vitro4

• In the pivotal Phase 3 (VANGUARD) study, garadacimab 200 mg q1m reduced monthly attack
rate vs placebo (87% reduction; P<0.0001), with favorable safety and tolerability profi les5

Garadacimab PK/PD6–7

• Pivotal Phase 3 (VANGUARD) PK analysis showed that garadacimab concentrations
reached a steady state after loading dose and were consistent across the treatment period6

• PK and PD correlation in randomized placebo-controlled Phase 1 and 2 studies indicate that
FXIIa-mediated kallikrein activity is a biomarker of the pharmacological effect of garadacimab6,7

• Evaluate the PK/PD relationship between garadacimab concentration and FXIIa-mediated
kallikrein activity 

• Evaluate the impact of intrinsic and extrinsic factors in population subgroups to assess the need
for dose adjustments

• A population PK model of garadacimab and a population PK/PD model for FXIIa-mediated
kallikrein activity were developed using PK/PD observations from fi ve clinical studies
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Conclusions
• Garadacimab pharmacokinetics (PK)/pharmacodynamics (PD) were characterized by a population PK/PD model using pooled data from fi ve clinical studies in healthy adults (aged >17 years) or patients (aged ≥12 years) with hereditary angioedema (HAE)
• PK/PD simulations supported administration of a 400 mg loading dose (two 200 mg injections) followed by 200 mg once monthly (q1m) dose in patients aged ≥12 years, with no need for dose adjustments in population subgroups
• Age, race, use of concomitant or on-demand therapy or HAE, renal function, and immunogenicity did not impact garadacimab PK
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PK parameter
Mean (SD)

Garadacimab 
200 mg q1m (n=39)

CL/F (L/h) 0.0217 (0.00793)

V/F (L) 7.42 (4.20)

AUCtau,ss (µg·h/mL) 10,300 (3380)

Cmax,ss (µg/mL) 21.2 (6.58)

Cmin,ss (µg/mL) 9.30 (3.73)

tmax (h or days) 139 (16.7) or 5.8

t1/2 (h or days) 445 (97.4) or 18.5

RESULTS: POPULATION PK MODEL

Covariate analysis
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RESULTS: POPULATION PK/PD MODEL

Black lines represent the median (solid), and 5th and 95th percentiles (dashed) of the observed data. Blue and grey shaded regions represent the 95% CIs of the corresponding percentiles (i.e. 5th, 50th, and 95th). 
Circles represent observed FXIIa-mediated kallikrein activity.
CI, confi dence interval; FXIIa, activated factor XII; OLE, open-label extension; PD, pharmacodynamics; VPC, visual predictive check.

• Model diagnostics: PK/PD model was consistent with observed data, with no noticeable systematic bias
• Baseline FXIIa-mediated kallikrein activity was unlikely to show a clinically meaningful effect on a half-maximal

effective concentration of garadacimab

Dose justifi cation simulations

• Steady-state PK exposures and PD response were reached after the fi rst garadacimab
administration as a 400 mg SC loading dose (two 200 mg injections)

Inhibition of FXIIa-mediated kallikrein activity was described with a direct-effect, sigmoidal maximum 
effect model

PD model: VPCs of FXIIa-mediated kallikrein activity vs garadacimab concentration, stratifi ed by study in healthy adults or 
patients with HAE

Median values are represented by a solid line in the center of the box. Boxes indicate the IQR with whiskers extending to 1.5 x IQR. 
*Comparable box plots obtained for other covariates: race, ethnicity, and renal or liver function; †Other concomitant therapies: analgesics, antibacterials, and antihistamines; ‡Other concomitant on-demand
therapies: conestat alfa, icatibant acetate, and any other on-demand therapies. AUCtau,ss, area under the concentration-time curve during the dosing interval at steady state; C1-INH, C1-esterase inhibitor; EBE, 
empirical Bayes estimate; HAE, hereditary angioedema; IQR, interquartile range; PK, pharmacokinetics.

• Body weight was shown to be an important  covariate with effect on clearance and volume of distribution,
but was identifi ed as a non-clinically relevant covariate
• Exposure-response analysis showed no differences in monthly HAE attack rate across different body weights

• Race, ethnicity, and renal/liver function were identifi ed as non-clinically relevant covariates
•  Variability of clearance and volumes of distributions did not impact garadacimab effi cacy, supporting

the 200 mg q1m dosing with no need for dose adjustment

Age, sex, disease status, and use of concomitant or on-demand therapy did not impact garadacimab PK, 
supporting no need for dose adjustment
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Representative box plots* of simulated PK exposure metrics vs covariates of all healthy adults and patients with HAE using EBEs
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Phase 1 randomized placebo-controlled (n=48) Pivotal Phase 3 (n=64)

Phase 1 ethnobridging (n=37) Phase 3 OLE (n=161)

Phase 2 (n=44)

Healthy adults Adult patients with HAE

PK/PD data pooled from fi ve clinical studies 

N=262 unique participants with evaluable concentrations of garadacimab
*Caucasian healthy adults were body-weight matched (±15%) 1:1 with Japanese healthy adults; †IV loading doses of placebo or garadacimab 40, 100, or 300 mg followed by placebo
or garadacimab 75, 200, or 600 mg SC, respectively; ‡Two 200 mg SC injections. 
HAE, hereditary angioedema; IV, intravenous; OLE, open-label extension; PD, pharmacodynamics; PK, pharmacokinetics; q1m, once monthly; SC, subcutaneous.

Healthy adults
(aged >17 years)

Adult patients with HAE 
(aged >17 years)

Adult and adolescent patients 
with HAE (aged ≥12 years)

0.1–10 mg/kg IV or 1–10 mg/kg SC7

Phase 1 randomized, placebo-
controlled, single-ascending dose 

study (n=48)7

3 or 10 mg/kg IV or 
200 or 600 mg SC9

Phase 1 ethnobridging, single-
ascending dose study (n=37)8,9*

IV loading dose† and 
75, 200, or 600 mg SC q1m

Phase 2 study
(n=44)6,10

400 mg SC loading dose‡

200 mg SC q1m

Pivotal Phase 3 study 
(n=64)5

400 mg SC loading dose‡

200 mg SC q1m

Phase 3 OLE 
(n=161)11

PK/PD simulations (N=20,000) vs over time in adolescent and adult 
patients with HAE (aged ≥12 years)

Garadacimab
concentration

FXIIa-mediated 
kallikrein activity
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OBJECTIVES

CLINICAL STUDIES, POPULATIONS, AND DOSING REGIMENS

Scan to
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Adult and adolescent patients with HAE




