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CHAPTER 6

Safety, tolerability, pharmacokinetics  

and pharmacodynamics of single 

ascending doses of LRX712 in patients with 

knee osteoarthritis: a randomized placebo-

controlled phase I trial

This chapter is a partial draft of the contemplated overarching paper,  
which will cover the pre-clinical and early clinical development of LRX712. 
Authors of a final paper are to be determined.
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A B ST R AC T 

B AC KGROU N D  Osteoarthritis (OA) is a highly prevalent and debilitating 
disease, for which no disease modifying drugs are registered. LRX712 stim-
ulates chondrocyte proliferation in vitro and in pre-clinical models. The ob-
jectives of this first-in-human (FIH) study were to evaluate safety, tolerabil-
ity, and pharmacokinetics (PK) of single ascending doses of intra-articular 
(i.a.) injection of LRX712 into the target knee of patients with mild-to-mod-
erate OA .

M E T HODS  This double-blind, randomized, placebo-controlled, single as-
cending dose study included seven cohorts. At baseline, patients were ran-
domized 4:2 to LRX712 (doses 0.5mg to 75mg) or placebo. During the 60-day 
follow-up period, patients were monitored for safety, tolerability, and PK .

R ES U lT S  Forty-two patients were included; 28 were treated with a single 
dose of LRX712 and 14 received placebo. No serious adverse events occurred. 
The most frequently observed AEs were injection site joint pain or discom-
fort, which occurred more frequently in the higher dose groups. A pattern 
of transient elevations in high sensitivity C-reactive protein (hsCRP) post-
administration was identified, primarily with dose levels of LRX712 > 15 mg. 
Pharmacokinetic analysis showed longer T½ at higher dose levels, with large 
variation between subjects. 

CONC lUSiONS  The results of this first-in-human study indicated that 
LRX712 has a safety, tolerability and PK profile that supports further devel-
opment including exploration of risk-benefit in the dose range most likely 
to be efficacious based on preclinical data. These clinical data suggest that 
intra-articular injection of LRX712 into the knee can be performed safely in 
patients with knee OA .

Introduction

Knee osteoarthritis (OA) is a highly prevalent and debilitating degenerative 
joint disease. The world-wide prevalence is estimated to be 13.5% in the pop-
ulation aged 40 years and over.1 Its cause is heterogeneous and multifactori-
al: risk factors include a history of traumatic joint injury, obesity, aging, bio-
mechanical factors, and hereditary factors.2‾4

Clinically, knee OA manifests as joint pain, stiffness, swelling and loss of 
normal joint function.5 The diagnosis is confirmed radiologically and char-
acterized by joint space (cartilage) loss, osteophytes, subchondral bone mar-
row lesions and synovitis.6,7 

Current therapies in knee OA are limited to symptomatic treatment 
which is achieved by lifestyle changes, patient education, local or systemic 
administration of analgesics or corticosteroid injections and – at a late stage 
– joint replacement.5,8 As the safety and efficacy of currently applied analge-
sics (non-steroid anti-inflammatory drugs (NSAIDS) and opioids) and cor-
ticosteroids are limited, there is a clear need for disease modifying osteoar-
thritis drugs (DMOADs).9,10 No approved chondro-protective or chondro-re-
generative agents, capable of slowing down (or reversing) the degenerative 
process in OA, are available yet.5,8,11,12 And several strategies for DMOAD de-
velopment are currently researched.13

One approach toward disease modification is to stimulate cartilage for-
mation. In healthy tissue, cartilage stem progenitor cells (CSPCs) differenti-
ate into chondrocytes and form or repair (in cases where tissue is damaged) 
hyaline articular cartilage without induction of fibrosis, hypertrophy and os-
sification.14 By mimicking pathophysiological pathways, the CSPCs may be 
stimulated to stop the degenerative progress in osteoarthritic cartilage and 
amplify the restoration of damaged cartilage.14‾16 

LRX712 is a compound that could be used for that purpose as it shows 
cellular differentiation of CSPCs and formation of hyaline cartilage both in 
vitro and in animal studies (unpublished data). LRX712 is a small molecule 
found by phenotypic screening. LRX712 is metabolized in the liver through 
N-oxidation into its major (inactive) metabolite, MAE344.

This first-in-human (FIH) study of LRX712 aimed to evaluate the safety, 
tolerability, and pharmacokinetics (PK) of single ascending doses of i.a. in-
jection of LRX712 into the knee of patients with mild-to-moderate knee OA .
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Materials and methods
STUDy DESiGN

This was a single center, FIH, double-blind, randomized, placebo-controlled, 
single ascending dose study, performed at the Centre for Human Drug 
Research, Leiden, The Netherlands. The study was approved by the medical 
ethics committee “Foundation Beoordeling Ethiek Biomedisch Onderzoek”, 
Assen, The Netherlands, and was conducted in accordance with the Dutch 
law on research in humans. The trial was registered in clinical trial register 
clintrials.gov under NCT03355196.

Seven consecutive cohorts were studied, each with six patients with knee 
OA who received a single dose of LRX712, ranging from 0.5 mg to 75 mg, or 
placebo (4:2). After the i.a. injection, patients were observed in a clinical set-
ting for four days; thereafter, follow-up visits took place on days 8, 11, 15, 22 
and 29 with a final follow-up phone call on day 60.

For each dose level, sentinel dosing in the first two patients was applied 
(one active, one placebo). After blinded safety review of their five-day safety 
results, the remaining patients were dosed. Safety review- and dose escala-
tion decisions were based on findings from physical examination, ECGs, vital 
signs, standard clinical laboratory evaluations (hematology, chemistry, uri-
nalysis), adverse events (AEs) and available PK results. 

PATiENTS

In a 35-day screening period, patients were screened for in- and exclusion 
criteria after obtaining written informed consent. Males and females, 30-65 
years old, with radiologically confirmed mild-to-moderate knee OA (grades 
I-III according to Kellgren-Lawrence classification (KL) as determined on 
weight bearing X-ray within 6 months prior to enrollment), were enrolled.6 
The main exclusion criteria were a BMI <18 or >32 kg/m2, significant abnor-
malities in blood pressure, 12-lead ECG, routine safety laboratory (hematol-
ogy, chemistry, coagulation, virology) results, and the use of strong CYP3A4 
inhibitors or inducers. Women had to be post-menopausal or surgically 
sterile and men had to use contraception. Patients were excluded in case of 
any i.a. treatment of the affected knee within 12 weeks prior to screening or 
if they used corticosteroids in any administration route other than topically. 
Paracetamol and NSAIDS could be used as rescue medication.

iNvESTiGATiONAl PRODUCT

LRX712 and placebo (NaCl 0.9%; B. Braun Miniplasco) were administered by 
ultrasound guided i.a. injection. The doses of LRX712 were 0,5 mg, 2,5 mg, 5 
mg, 15 mg, 25 mg, 40 mg, or 75 mg of LRX712 and all injections had a volume 
of 3 mL. As the appearance of LRX712 and placebo were different, the admin-
istrations were performed by an independent physician and the subject was 
blindfolded during the administration to maintain the blind. 

ENDPOiNTS

A full overview of the schedule of assessments is given in supplementary 
table 1.

Safety

The primary endpoint was safety, which included monitoring of AEs, phys-
ical examinations, vital signs, blood pressure, standard clinical laboratory 
evaluations (hematology, chemistry, urinalysis), and 12-lead ECG. Holter 
ECG-monitoring was applied from 24 hours before dosing until 96 hours 
post dose. In addition, a post-study analysis of hsCRP was performed using 
a lateX-enhanced immunoturbidimetric assay by Siemens Advia Chemistry 
XPT (Siemens, Germany) with a reportable range of 0.16mg/L to 200.00mg/L 
for analysis of systemic outcomes.

Pharmacokinetics

For the PK evaluation of LRX712 and metabolite MAE344 in plasma, blood 
samples were obtained pre-dose, and at regular intervals post-dose 
(Supplementary table 1). After collection, the samples were centrifuged for 
10 minutes at 4°C and 2000xg, and the separated plasma was stored at -70°C 
within 90 minutes after collection. When possible, synovial fluid sampling 
was performed pre-dose and after 4 days to explore the synovial fluid con-
centrations of LRX712 and its metabolite.

LRX712 and metabolite MAE344 concentrations were determined in 
plasma and synovial fluid using validated Liquid Chromatography with tan-
dem mass spectrometry (LC-MS/MS) methods. The lower limits of quantifi-
cation (LLQ) for LRX712 and MAE344 were 0.025 and 0.1 ng/mL for plasma, 
respectively, and 20 and 80 ng/mL for synovial fluid, respectively.

The plasma concentration-time profiles were analyzed using non-com-
partmental modelling using the software package Phoenix WinNonlin v.8.0 



Bone a nd join t disor ders: scr eening a nd ea r ly clinic a l drug dev elopmen t130 131ch a p ter 6 – Safety	and	tolerability	of	LRX712	in	knee	OA

(Certara, Princeton, NJ, USA). The PK parameters for LRX712 included the 
maximal concentration (Cmax), the time to reach maximal plasma concen-
tration after drug administration (Tmax), area under the plasma concentra-
tion curve until the last measurement (AUC last), area under the plasma con-
centration curve to infinity (AUCinf), terminal half-life (T½), apparent volume 
of distribution (Vz/F) and clearance (CL/F). In addition, dose-normalized pa-
rameters were calculated for Cmax, AUC last and AUCinf. For LRX712 metabolite 
MAE344, Cmax, Tmax, AUC last, AUCinf, and T½ were calculated.

STATiSTiCAl ANAlySiS

The sample size was based on clinical considerations and the chance to ob-
serve AEs in this sample size. In case of an AE incidence of 33%, there would 
be an 80% chance of observing that AE within the 4 patients on active drug in 
one cohort, leading to the described group size. Safety and tolerability evalu-
ation were based on descriptive statistics. 

Results
PATiENTS

A total of 134 patients with knee OA were screened and 42 patients were in-
cluded in the study; see CONSORT flow diagram in Figure 1.17 The main rea-
son for exclusion was uncontrolled high blood pressure at screening. All in-
cluded patients completed the study. The demographic characteristics are 
summarized in Table 1. The randomized study population had a mean age of 
57.1 years (range 30-65 years), 29 patients (69%) were female, and the mean 
BMI was 26.33 kg/m2 (range 19.6-33.3 kg/m2). Most patients were Caucasian 
(92.9%). 

ASSESSMENTS
Safety

An overview of the AEs observed during the study conduct, is shown in 
Table 2. No deaths, serious AEs or severe AEs occurred. A total of 34 patients 
(81.0%) experienced at least one AE, of which 27 patients received LRX712 
(96% of LRX) and 7 patients received placebo (50% of placebo). The most re-
ported AEs were injection site conditions (33 AEs in 20 patients, 47.6% of all 
randomized patients), headache (12 AEs in 12 patients, 28.6%) and back pain 
(8 AEs in 8 patients, 19.0%). Thirty-four patients (81%) had AEs of mild severi-
ty, of whom 6 patients (14.3%) also had an AE of moderate severity (5 patients 

had an injection site reaction and 1 patient had an episode of hyperventila-
tion of 1 hr). The mild and moderate injection site reactions included dis-
comfort, pain, stiffness, swelling, limited range of motion, hematoma, and 
dullness. All injection site conditions were self-limiting, and their duration 
varied from several hours to eight days. 

A pattern of transient elevations in high sensitivity C-reactive protein 
(hsCRP) post-administration was identified, primarily with dose levels of 
LRX712 > 15 mg. Furthermore, occasionally out-of-range values were ob-
served in vital signs, ECG, blood chemistry, hematology, and urinalysis, but 
no abnormalities of clinical significance were found during the study. In the 
24-hour holter monitoring no clinically significant abnormalities, or dose 
related trends were observed either.

Pharmacokinetics

The plasma PK data of LRX712 and its metabolite MAE344 are shown in 
Figure 2 and summarized in Tables 3 and 4. LRX712 plasma concentrations 
above the LLOQ were measured in all dose levels. From the 2.5 mg dose level 
onwards, the plasma concentrations were above the LLOQ for at least one-
week post-dose. 

Both the Cmax and AUCinf increased up to 19.3 ng/mL and 1650 hr*ng/mL, 
respectively, after 75 mg LRX712. Plasma Cmax seemed to plateau from 25 
mg onwards, whereas a less than proportional increase of total exposure 
(AUCinf) was still observed from 25 to 75 mg. A high inter-patient variability 
for plasma Cmax and AUCinf was observed, with coefficient variability values 
ranging between 54.1% and 107.4% for Cmax and 32.7% to 66.4% for AUCinf. 
The time to maximum plasma concentration (Tmax) was measured between 
4 and 6.5 hours in the lower doses (up to 7.5 mg) and increased to a range be-
tween 14 and 24 hours for the higher dose levels between 15 and 75 mg. 

The PK behavior (Figure 2) as observed in this FIH can be categorized in 
two types. In the first, observed in the low dose (≤7.5 mg) groups and in few 
patients in the higher dose levels, individual time–concentration profiles 
show a relatively fast decline of the plasma concentration of LRX712, with 
an apparent half-life shorter than 48 hours. In the second type, which was 
more dominant in the higher dose levels, the profile shows a plateau and 
slow decline of the plasma concentrations, leading to individual T½ of more 
than 179 hours in the 15 and 75 mg dose levels. Since both categories occur 
in the dose levels ≥15 mg, a high variability is seen in the PK parameters, in-
cluding mean T½ in those groups. 
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In the 40 mg group, the plateau-type profile of the plasma concentration 
was observed in two of the four patients. The determination of T½ in these 
two patients was not possible due to the combination of the long T½ and the 
sampling schedule. Therefore, the reported value for T½ of this dose level 
(48.7 hours) is the mean of the two other patients and is an underestimation 
of the actual T½ of this cohort. 

The decline of the plasma concentrations in the four patients of the 25 mg 
dose group was faster than in the other patients who had a dose of ≥15 mg. 
This led to a T½ in the 25 mg group of 32.8 ± 7.2 hours and matches the PK pro-
files observed in the ≤7.5 mg groups, rather than that of majority of patients 
in the higher dose groups. 

LRX712 metabolite MAE344 was measured in plasma and exceeded 
the exposure of the parent drug. The maximum plasma concentration of 
MAE344 was reached after 7 to 72 hours. Depending on the dose level, Cmax 

and AUCinf were 5- to 12-fold and 12- to 18-fold higher than for LRX712, re-
spectively (Tables 3 and 4).

Post-dose (72 hours) synovial fluid samples could be obtained in nine pa-
tients in the active groups. Concentrations ranged between 54.4 to 1900 ng/
mL. The highest concentration was observed in the 75 mg dose group, but 
there was no clear relationship between local concentrations and dose level. 
The pharmacologically inactive metabolite MAE344 was not detected in sy-
novial fluid.

Discussion

We report the results of a FIH clinical trial, which assessed the safety, tol-
erability and PK of single ascending doses of i.a. LRX712. The incidence of 
injection site reactions was higher in the active- than in the placebo group 
and AE incidence in the 40- and 75 mg dose groups was higher than that 
the lower dose groups. Moderate AEs only occurred in the 40- and 75 mg 
groups. 

In the post-study analysis, transiently elevated hs-CRP was observed in 
4/9 patients that experienced an injection site reaction in the 25, 40, and 75 
mg dose groups. Of the patients who had an injection site reaction of mod-
erate severity, two (33%) had elevated CRP. As such, ahs-CRP elevation was 
observed in some patients who had only mild local AEs and not in all pa-
tients who experienced local AEs of moderate severity. In pre-clinical stud-
ies (unpublished data) in beagle dogs, reversible inflammation of the knee 

joint synovium was observed in a high-dose subgroup of the treated ani-
mals, this may be in line with our clinical observations.

Although a difference in AE incidence between placebo- and active 
groups was apparent, the sample size of the dose groups was small, and re-
sults should therefore be interpreted with care. Also, post-procedural joint 
pain has a high incidence after the i.a. administration of other, registered 
compounds such as corticosteroids, with a post-injection pain incidence in 
the range of 33-50%, and a mean duration of 4 days.18,19 In the clinic, i.a. in-
jections are commonly combined with a local short-acting local anesthet-
ic, which masks immediate post-injection pain. Such local anesthetics were 
not applied in this trial. 

Although both the Cmax (up to 25 mg) and AUCinf of LRX712 increased with 
the dose, no definitive conclusions on dose proportionality can be drawn, 
due to the large interpatient variability of the PK profiles, in combination 
with the small sample size per dose level. Thus, the exact reason for the in-
ter-patient variability is not fully understood and will be studied further. On 
the other hand, it should be considered that the systemic pharmacokinetics 
are of relative minor importance if it can be established that local concentra-
tions of the drug remain high for a considerable and sufficient time to exert 
its effect. That said, it appears that high local concentrations of LRX712 lead 
to an increased AE incidence, which should be taken into account when in-
vestigating efficacious dose levels. 

Although no effective DMOADs are registered, the search for new disease 
modifying agents aims at multiple pathways such as inhibition of IL-1-, TNF-
α- WNT- or cathepsin K. So far, some positive effects have been observed re-
garding structural joint changes, but to date there are no studies that found 
a positive, clinically relevant effect on pain and/or functional outcomes.22‾24 
This stresses the importance of measurement of these (patient reported) 
clinical outcomes in a very early stage of drug development.

One of the strengths of this study was the inclusion of a representable 
the patient population, that for which the compound is ultimately intend-
ed. Safety and tolerability of the i.a. injections- and the working mechanism 
of this compound may be subject to the disease state of the target joints. As 
LRX712 is most likely to have an effect in patients with mild-to-moderate 
knee OA, the outcomes of this study are thought representable for the target 
population. Another strength of this study was the extensive blood sampling 
for safety and plasma PK . The main limitation is the small sample size per 
dose level, which precludes firm conclusions about plasma PK behavior seen 
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in this trial. This study did not aim to investigate (long term) efficacy; hence, 
the follow-up duration is appropriate for the current study. Any study with 
the aim to investigate efficacy in OA would require a longer follow-up peri-
od, as disease progression is generally slow. 

The results of this first-in-human study indicated that LRX712 has a safe-
ty, tolerability and PK profile that supports further development including 
exploration of risk-benefit in the dose range most likely to be efficacious 
based on preclinical data. These clinical data suggest that intra-articular 
injection of LRX712 into the knee can be performed safely in patients with 
knee OA .
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Table 1 Patient baseline characteristics 

Placebo 
(n=14)

lRX712 
0.5mg 
(n=4)

lRX712 
2.5 mg 
(n=4)

lRX712 
7.5 mg 
(n=4)

lRX712 
15 mg 
(n=4)

lRX712 
25 mg 
(n=4)

lRX712 
40 mg 
(n=4)

lRX712 
75 mg 
(n=4)

Full 
group 
(n=42)

Age at inclusion 
(years), mean 
(range)

56.1 
(30-64)

58.5 
(48-66)

59.3 
(54-65)

50.0 
(43-57)

57.5 
(52-62)

60.5 
(55-65)

58.8 
(41-65)

58.8 
(54-64)

57.1 
(30-65)

Female n (%) 11 (78.6) 2 (50) 4 (100) 3 (75) 3 (75) 2 (50) 2 (50) 2 (50) 29 (69.0)

Race n (%)

  white 14 (100) 4 3 4 4 3 3 (75) 4 (100) 39 (92.9)

  other 0 (0) 1 (25) 0 (0) 0 (0) 1 (25) 1 (25) 0 (0) 3 (7.1)

Height (cm),  
mean (range)

173.5 
(1611.4-
200.8)

173.88 
(169.9-
179.2)

167.8 
(164.0-
173.9)

176.0 
(163.5-
187.1)

171.2 
(167.2-
176.1)

173.7 
(163.0-
184.0)

168.7 
(160.6-
175.2)

177.6 
(167.0-
189.0)

172.9 
(160.6-
200.8)

Weight (kg),  
mean (range)

73.79 
(55.2-
98.9

80.95 
(64.9-
92.0)

78.25 
(73.8-
85.7)

80.78 
(56.5-
110.9)

78.82 
(70.0-
93.6)

88.1 
(70.9-
102.6)

75.43 
(62.5-
87.7)

89.93 
(72.9-
113.4)

79.1 (55.2-
113.4)

BMI (kg/m2),  
mean (range)

24.5 
(19.6-
30.3)

26.7 
(22.5-
29.9)

27.8 
(27.4-
28.3)

25.6 
(20.0-
31.5)

26.9 
(23.4-
30.2)

29.1 (26.7-
33.3)

26.5 
(24.2-
30.5)

28.2 
(25.2-
31.7)

26.3 
(19.6-
33.3)

KL grade of the 
index knee n, %

  1 4 (29) 2 (50) 3 (75) 0 (0) 0 (0) 2 (50) 1 (25) 0 (0) 12 (29)

  2 7 (50) 2 (50) 1 (25) 2 (50) 4 (100) 2 (50) 2 (50) 1 (25) 21 (50)

  3 3 (21) 0 (0) 0 (0) 2 (50) 0 (0) 1 (25) 3 (75) 9 (21)

Table 2 Adverse events per treatment group

Placebo 
(n=14)

lRX712 
0.5mg 
(n=4)

lRX712 
2.5 mg 
(n=4)

lRX712 
7.5 mg 
(n=4)

lRX712 
15 mg 
(n=4)

lRX712 
25 mg 
(n=4)

lRX712 
40 mg 
(n=4)

lRX712 
75 mg 
(n=4)

Full 
group 
(n=42)

Numer of patients reporting 
an AE, n (%)

7 (50) 4 (100) 4 (100) 4 (100) 3 (75) 4 (100) 4 (100) 4 (100) 34 (81.0)

Patients reporting an AE  
of mild severity n (%)

7 (50) 4 (100) 4 (100) 4 (100) 3 (75) 4 (100) 4 (100) 4 (100) 34 (81.0)

Patients reporting an AE  
of moderate severity n (%)

0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 3 (75)* 3 (75)* 6 (14.3)

Patients reporting an AE 
of severe severity, SAEs or 
deaths n (%)

0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Injection site conditions 3 4 4 3 2 2 8 7 33

Injection site (joint) pain 1 0 3 1 0 2 3 3 13

Injection site ROM 
impaired

0 0 0 0 1 0 3 2 6

Injection site swelling 1 0 1 1 0 0 2 1 6

Injection site reactions 
otherwise1

1 4 0 1 1 0 0 1 8

Musculoskeletal symptoms 
other than the target joint

3 0 1 0 1 5 0 0 10

Back pain 0 2 0 1 0 2 1 2 8

Gastro-intestinal AEs 0 0 3 1 2 1 0 0 7

Cardiovascular symptoms 
otherwise

1 0 0 2 0 2 2 0 7

Dermatological AEs 3 1 0 0 2 0 1 0 7

Respiratory tract AEs 1 3 0 1 0 0 1 1 7

Headache 1 0 1 1 1 0 1 1 6

Psychiatric AEs 2 0 0 0 1 1 0 0 4

Endocrine AEs 1 0 1 0 0 0 0 2 4

Urinary tract AEs 1 0 0 0 0 0 0 1 2

AE adverse event, SAE serious adverse event, ROm range of motion / *AEs of moderate severity 
concerned injection site pain (in 3 patients of the 40mg group, 1 in the 75mg group), injection site 
movement impairment and hyperventilation (1 of each in the 75mg group) / 1 Injection site reactions 
otherwise include: joint discomfort (2 AEs), general injection site reaction, injection site dullness, 
injection site warmth and hematoma (all 1 AE).
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Table 3 Summary of plasma pharmacokinetics of lRX712 per dose level

lRX712 0.5 
mg (n=4)

lRX712 2.5 
mg (n=4)

lRX712 7.5 
mg (n=4)

lRX712 15 
mg (n=4)

lRX712 25 
mg (n=4)

lRX712 40 
mg (n=4)

lRX712 75 
mg (n=4)

CMA X (ng/mL) Mean ± SD 
(CV%)

0.413 ± 
0.329 (79.8)

2.27 ± 1.77 
(78.1)

8.79 ± 6.24 
(71.0)

3.85 ± 4.13 
(107.4)

18.0 ± 4.25 
(23.7)

17.6 ± 9.50 
(54.1)

19.3 ± 11.7 
(60.9)

TMA X (hr) Median (range) 4.00 (4.00-
4.00)

6.5 (4.00-
24.0)

4.00 (4.00-
4.00)

24.0 (4.0-
24.0)

18.1 (8.0-
24.3)

24.0 (8.0-
24.0)

14.0 (4.0-
24.0)

AUCL AST (hr*ng/mL) Mean  
± SD (CV%)

7.37 ± 3.87 
(52.5)

67.5 ± 34.5 
(51.1)

172 ± 116 
(67.7)

335 ± 78.8 
(23.5)

856 ± 282 
(32.9)

1100 ± 393 
(35.6)

1420 ± 840 
(59.3)

AUCINF(hr*ng/mL) Mean  
± SD (CV%)

8.32 ± 3.82 
(45.9)

69.4 ± 34.4 
(49.5)

174 ± 116 
(66.4)

405 ± 111 
(27.4)

858 ± 281 
(32.7)

1270 ± 585 
(46.1)

1650 ± 1090 
(66.1)

T½ (hr) Mean ± SD (CV%) 23.2 ± 2.58 
(11.1)

42.4 ± 31.4 
(74.2)

27.4 ± 3.36 
(12.3)

239 ± 160 
(66.8)

32.8 ± 7.15 
(21.8)

48.7 ± 31.1 
(64.0)

179 ± 162 
(90.4)

Vz/F (L) Mean ± SD (CV%) 2430 ± 1280 
(52.5)

2750 ± 2290 
(83.4)

2210 ± 1100 
(49.6)

12100 ± 
7960 (65.6)

1530 ± 735 
(48.1)

2110 ± 443 
(21.0)

15000 
± 18100 
(120.6)

CL/F (L/hr) ± SD (CV%) 70.3 ± 30.9 
(43.9)

46.7 ± 30.2 
(64.7)

58.5 ± 33.8 
(57.8)

39.1 ± 9.98 
(25.5)

31.5 ± 9.88 
(31.3)

35.3 ± 16.3 
(46.1)

61.1 ± 33.4 
(54.7)

Table 4 Summary of plasma pharmacokinetics of MAE344 per dose level

lRX712 0.5 
mg (n=4)

lRX712 2.5 
mg (n=4)

lRX712 7.5 
mg (n=4)

lRX712 15 
mg (n=4)

lRX712 25 
mg (n=4)

lRX712 40 
mg (n=4)

lRX712 75 
mg (n=4)

CMA X (ng/mL) Mean ± SD 
(CV%)

2.43 ± 1.65 
(68.0)

10.2 ± 5.55 
(54.2)

47.6 ± 20.8 
(43.8)

45.4 ± 51.9 
(114.4)

148 ± 25.6 
(17.3)

199 ± 122 
(61.1)

161 ± 85.9 
(53.5)

TMA X (hr) Median (range) 24.0 (8.0-
24.0)

30.0 (8.0-
36.0)

24.0 (12.0-
24.0)

48 (24.0-
54.0)

24.2 (24.0-
30.0)

24 (24.0-
48.0)

36 (24.0-
72.0)

AUCL AST (hr*ng/mL) Mean 
± SD (CV%)

137 ± 58.0 
(42.4)

767 ± 359 
(46.8)

2950 ± 1390 
(47.2)

5550 ± 826 
(14.9)

10600 ± 
1950 (18.3)

16900 ± 
5750 (33.9)

21000 ± 
11700 (55.7)

AUCINF (hr*ng/mL) Mean ± 
SD (CV%)

147 ± 61.5 
(41.9)

791 ± 428 
(54.1)

2960 ± 1390 
(47)

6790 ± 1440 
(21.2)

10600 ± 
1950 (18.4)

21300 ± 
2650 (12.5)

23900 
± 14500 
(60.8)

T½ (hr) Mean ± SD (CV%) 37.4 ± 10.9 
(29)

29.6 ± 3.08 
(10.4)

33.3 ± 1.08 
(3.2)

245 ± 155 
(63.3)

37.6 ± 9.14 
(24.3)

46.0 ± 21.1 
(45.9)

159 ± 136 
(85.2)

Figure 1 CONSORT 2010 flow chart of screened and included patients17

Ecg electrocardiography, bmI Body mass index, cS clinically significant.
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Figure 2 PK graphs per cohort, with individual PK outcomes


