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Abstract
Introduction 

The VEGF pathway remains an important target in GBM given its vascularity and autocrine VEGF
signalling. Olinvacimab is a fully humanised VEGFR2 monoclonal antibody that binds and inhibits the
receptor. This report assesses the safety, dosing schedules and e�cacy of olinvacimab in recurrent GBM
(rGBM).

Methods 

Adult patients with a measurable lesion, histopathological diagnosis of primary GBM with tumour
progression after chemoradiotherapy were included. No prior biologic treatment was allowed. Three dose
levels of intravenous olinvacimab were assessed: 8 mg/kg (dose level 1) and 12mg/kg (dose level 2)
weekly for 3 out of 4 weeks, and 12 mg/kg weekly (dose level 3). E�cacy was assessed by MRI using
RANO criteria. Dynamic Contrast-Enhanced MRIs (DCE-MRIs) were analysed for changes in perfusion
parameters during treatment.

Results 

Twelve patients were enrolled in this study: three each in dose levels 1 and 2, and six in dose level 3. The
main toxicity was development of grade 1 (67%) and 2 (8%) cutaneous haemangiomas. Common
toxicities noted with other VEGF directed therapies- including hypertension, impaired wound healing, and
proteinuria- were not seen. The 6-month progression free survival rate was 17%, disease control rate 25%,
and the longest response 15 months. No signi�cant difference in perfusion parameters was found
between baseline and 1st follow-up DCE-MRI comparing those with stable and progressive disease.

Conclusion

Olinvacimab was well tolerated across three dose levels and had a distinct toxicity pro�le. Disease
control was seen in 25% of patients and warrants further follow up in further clinical trials.

1. Introduction
Glioblastoma (GBM) represents the most common and aggressive brain tumour in adults. Survival
remains less than 7% at 5 years [1]. First line multi-modal treatment involves surgery, followed by
chemoradiotherapy (CRT) and adjuvant chemotherapy with temozolomide (TMZ) [2]. However, the
majority of patients inevitably relapse with recurrent GBM (rGBM). There are few effective agents for
rGBM, and median survival for patients with rGBM remains less than 9 months [3, 4].

Neoangiogenesis is a hallmark of GBM, resulting in tumour progression and treatment resistance [5].
Prior therapies targeting the vascular endothelial growth factor (VEGF) axis, such as bevacizumab, have
not resulted in overall survival bene�ts including in the adjuvant setting [6]. Although generally well
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tolerated, bevacizumab has a number of toxicities including hypertension, thromboembolic complications
and visceral perforation [7]. Olinvacimab is a fully human monoclonal antibody (mAb) that inhibits
vascular endothelial growth factor receptor 2 (VEGFR-2) on tumour and endothelial cells[8], whereas
bevacizumab targets circulating VEGF-A. VEGFR2 is implicated in cell proliferation through the activation
of downstream intracellular pathways, such as PI3K-AKT and MAPK pathways. It binds to multiple VEGF
ligands - inducing angiogenesis in the tumour microenvironment[5, 9]. Olinvacimab binds to VEGFR2 with
high a�nity- providing selective yet complete blockade of this pathway. Anti-VEGFR2 agents may
circumvent the issue of some VEGF-A isoforms being resistant to bevacizumab [10]. The blockade of
VEGF/VEGFR2 axis results in the inhibition of VEGFR2 phosphorylation and downstream signalling.
Thus, olinvacimab is posited to exhibit anti-tumour effects through anti-angiogenic activity.

Preclinical studies in nude mice implanted with GBM demonstrated improved e�cacy of olinvacimab
compared to bevacizumab, either using olinvacimab as monotherapy or in combination with either
bevacizumab or temozolomide [8, 11]. A phase I trial of non-CNS tumours also demonstrated an
acceptable safety and pharmacokinetic pro�le [12]. The most frequent adverse event (AE) was cutaneous
haemangiomas in 50% of patients. The majority of these were deemed to be not severe (ie grade 1–2).
We sought to therapeutically target the compromised blood brain barrier in rGBM, which may allow for
CNS penetrance of antibody-based therapies [13]. This phase IIa study sought to validate the safety data
from non-CNS tumours and explore the e�cacy of olinvacimab at previously identi�ed effective doses.

2. Patients And Methods
2a. Study Design

We designed and conducted a multicentre, dose-escalation, open-label, phase IIa clinical trial to evaluate
the safety and e�cacy of olinvacimab in patients with recurrent glioblastoma. This study was an open-
label, non-randomized trial conducted at two sites in Australia: Austin Hospital (Melbourne, Victoria) and
Sir Charles Gairdner Hospital (Perth, Western Australia).

There were three dose levels for this study: dose level 1 (IV olinvacimab 8mg/kg weekly for 3 out of 4
weeks), dose level 2 (12mg/kg weekly for 3 out of 4 weeks) and dose level 3 (12mg/kg weekly). Patients
were initially enrolled onto the lowest dose, after which sequential enrolment onto dose levels 2 and 3
occurred. The criterion for enrolment to the next dose level was based on the absence of ≥ grade 3 DLTs
during the 1st cycle in the previous dose level (�gure S2). A safety review committee (SRC) convened to
determine the safety and decided on enrolment into the next level or changes in dosing frequency of
study drug in case of occurrence of ≥ grade 3 haemangiomas or other DLTs during the 1st cycle.

Any subject who had to be withdrawn from the study before the completion of the 1st cycle, could be
replaced by another patient. Subjects were treated for up to 1 year unless a cause for termination
occurred, such as progression of disease (PD) or the withdrawal of consent.

2b. Patient selection
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Eligible patients were ≥ 19 years of age with histologically con�rmed primary Glioblastoma and MRI
evidence of rGBM after initial treatment with chemoradiotherapy (CRT) using temozolomide. One
previous recurrence/progression of glioblastoma with reintroduction/altered schedule of temozolomide
was allowed. At least one con�rmed measurable lesion or nonmeasurable lesion by Response
Assessment in Neuro-Oncology (RANO) criteria was required [14]. Expected survival ≥ 12 weeks was
required.

Patients were required to have a Karnofsky performance status (KPS) score ≥ 80, acceptable
haematologic parameters (ANC ≥ 1.5 x 109/L, Platelets ≥ 75 x 109/L, Haemoglobin ≥ 9.0 g/dL),
coagulation tests (Prothrombin time ≤ 1.5 x ULN, Activated partial thromboplastin Time ≤ 1.5 x UNL) and
biochemical studies (Total bilirubin ≤ 1.5 x UNL, Aspartate aminotransferase or alanine
aminotransferase ≤ 3 x ULN and Creatinine clearance (CrCl) ≥ 30 mL/min).

Key exclusion criteria were: uncontrolled hypertension, uncontrolled seizures, severe heart failure by New
York Heart Association classi�cation, oxygen-dependent chronic disease or active major psychiatric
disorder. No prior therapy with VEGF targeted agents was permitted, nor was treatment with systemic
chemotherapy, hormonal therapy, immunotherapy or biologic therapy except CRT or temozolomide alone
within 2 weeks prior to the baseline study visit. Concomitant therapies (i.e corticosteroids,
anticonvulsants, analgesics etc.) were allowed at the investigator's discretion.

2c. Intervention

Prior single-agent phase I data for olinvacimab in non-CNS tumours established a Maximum Tolerated
Dose (MTD) of 24 mg/kg [12] on days 1,8,15 every four weeks. However, this study did not include
patients with GBM. PK data from this trial also revealed adequate trough concentrations (Cmin >20
µg/mL)- previously determined in vitro (HUVEC) and in vivo (COLO205)- using doses of 10mg/kg and
12mg/kg. The 8mg/kg dose level also remained above this trough concentration at all points but one.
This was used as the starting dose for the current phase IIa study for patients with rGBM. Enrolment to
the next dose level was allowed if no patients experienced grade ≥ 3 haemangiomas or other dose-
limiting toxicities (DLTs) during the 1st cycle of the prior dose level. Grade ≥ 3 haemangiomas were
de�ned as covering > 30% body surface area and/or requiring urgent invasive intervention.

Olinvacimab was initially administered as an intravenous infusion lasting approximately 90 minutes,
followed by an observation period of 90 minutes. If the �rst administration was welltolerated, subsequent
administrations consisted of a 60-minute infusion followed by a 30-minute observation period

2d. Endpoints and assessments

This was an exploratory study to evaluate the safety and dose-response of olinvacimab in patients with
recurrent glioblastoma. The primary endpoint was to examine the safety of olinvacimab at pre-speci�ed
dose levels in patients with rGBM.
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The study was planned to recruit a total of 12 patients: three for dose levels 1 and 2 respectively and six
patients for dose level 3. Unless speci�ed, the signi�cance level of all analyses was set as 0.05 using two-
sided testing.

RANO criteria were used for response assessment [14]. Progression Free Survival (PFS) and Overall
Survival (OS) data were examined for each treatment group using the Kaplan-Meier method with 95%
con�dence intervals. PFS was de�ned as from the date of the drug administration to disease progression
time point. OS was de�ned as from the start date of administration of the IP to the subject’s death.

Objective response rates (ORR) for each treatment group was also noted. ORR was de�ned as the
frequency of patients whose integrated assessment of response at terminational visit was either a
complete response (CR) or partial response (PR). DCR (disease control rate) was de�ned by the frequency
of patients who had either a CR, PR or stable disease (SD).

2e. Pharmacokinetic and pharmacodynamic assessments

Pharmacokinetic parameters were assessed using the same parameters and methods as the prior phase I
study[12]. The same serum angiogenic markers were also assessed given their relationship to VEGFR-2-
the target of olinvacimab. The 1st and 3rd infusion samples were analysed for dose levels 1 and 2, while
1st and 4th infusion samples were analysed for dose level 3.

Dynamic Contrast-Enhanced MRIs (DCE-MRIs) were analysed for changes in perfusion parameters during
treatment with olinvacimab. This was an exploratory endpoint for the study. Analysis and data
management was undertaken by a central imaging core laboratory in Seoul, South Korea. DCE-MRIs were
performed on up to three occasions, six weeks apart. Perfusion parameters assessed included K-trans
and initial area under the gadolinium curve (IAUGC) values. For patients with multi-focal lesions, a
separate analysis of repeated measures with a linear mixed models was performed. Careful collaboration
between the two radiology sites ensured high quality data that was acquired with similar parameters by
coordination between the two sites.

3. Results
3a. Disposition of patients

A total of 12 patients signed informed consent for the study and were screened for eligibility. No patient
was determined ineligible based on the inclusion/exclusion criteria. Three subjects were enrolled in dose
levels 1 and 2 respectively, and six in dose level 3. All patients were included in both safety and e�cacy
analysis. 

3b. Demographics – Baseline Characteristics

Table 1 summarises the principal demographics and baseline characteristics of the study population.
The median age for all subjects was 50 years. Median time from initial diagnosis was 13.6 months.
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 Seven patients were enrolled at �rst recurrence and four at second recurrence. Of the 11 patients (91.7%)
who had previously received at least one cycle of adjuvant TMZ, the median number of cycles was 5
(range: 1 to 8 cycles). All but one patient underwent prior debulking surgery. 

Table 1

Baseline Characteristics

Category Dose
level 1 

Dose
level 2

Dose level
3

Total

(n=3) (n=3) (n=6) (n=12)

n (%) n (%) n (%) n (%)

Age                                              
 (years)

Median 49 50 55 50

Min, Max 47, 51 41, 53 48, 68 41, 68

Sex Male 3 (100) 2 (67) 3 (50) 8 (67)

Female 0 (0) 1 (33) 3 (50) 4 (33)

KPS (baseline) 100 1 (33) 1 (33) 2 (33) 4 (33)

90 2 (67) 2 (67) 2 (33) 6 (50)

80 0 (0) 0 (0) 2 (33) 2 (17)

Time from diagnosis                  
 (days)

Median 247 489  403  415

Min, Max 243, 482 379, 596 131, 706 131, 706

Recurrence time Once 2 (67) 1 (33) 4 (67) 7 (58)

Twice 1 (33) 2 (67) 2 (33) 5 (42)

cCRT (TMZ/RT)

experience

Once
(primary)

3 (100) 3 (100) 6 (100) 12 (100)

Cycles of Adjuvant TMZ none 0 (0) 0 (0) 1 (17)  1 (8)

Median 5 6 4 5

Min, Max 4, 6 6, 8 1, 6 1, 8

Surgery experience none 0 (0) 1 (33) 0 (0) 1 (8)

yes 3 (100) 2 (67) 6 (100) 11 (92)

Sum of products of perpendicular
diameters (SPPD; mm)

Mean ±
SD

371±325 183±118 1624±1364 950±1169

3c. Safety and Toxicity
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All subjects enrolled in the study were included in the safety analysis, and every subject experienced at
least one Adverse Event (AE). No clinically signi�cant abnormalities in blood, urine, ECG and CXR
investigations were noted at baseline or during the study. 

The most frequently reported AE was ‘haemangioma’ (75%). Non cutaneous haemangioma sites included
eye and bone (each n=1, 8.3%). Neither cutaneous nor non-cutaneous haemangiomas required excision.
Cutaneous manifestations other than haemangiomas were reported in 75% of study participants. These
included petechial and/or papular rashes and were considered to be either potentially or de�nitively
attributable to the IP. Other common AEs included fatigue (41.7%), headache (41.7%), and epistaxis
(25%). Table 2 outlines the incidence of AEs for each dose level.  Notably, there were no ≥ grade 3
haemangiomas nor other DLTs reported in the study.  

Serious adverse events (SAEs) occurred in around 42% of all study participants (two events in dose level
1, one event in dose level 2 and two events in dose level 3). They were as follows: G3 gait disturbance, G3
brain oedema, G3 pneumonia, G2 haemangioma of the breast and G2 cerebral haemorrhage. Among
these, causal relationship with olinvacimab couldn’t be excluded for the breast haemangioma, cerebral
haemorrhage and pneumonia events.

 Table 2

 Incidence of AEs
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AE Classi�cation Dose level
1

(n=3)

n (%)

Dose level
2

(n=3)

n (%)

Dose level
3

(n=6)

n (%)

Total

(n=12)

n (%)

Total 3 (100) 3 (100) 6 (100) 12 (100)

#Cutaneous Manifestations

Haemangiomas 3 (100) 1 (33) 5 (83) 9 (75)

Other skin (rash, dryness, pruritus,
petechiae)

2 (67) 3 (100) 4 (67) 9 (75)

Wound healing (impaired) 0 (0) 0 (0) 1 (17) 1 (8)

#Fatigue 0 (0) 2 (67) 3 (50) 5 (42)

#Nervous system disorders

Headache 2 (67) 1 (33) 2 (33) 5 (42)

Brain oedema 1 (33) 1 (33) 0 (0) 2 (17)

Neuropathy peripheral 0 (0) 1 (33) 1 (17) 2 (17)

Cerebral haemorrhage 1 (33) 0 (0) 0 (0) 1 (8)

Gait disturbance 1 (33) 0 (0) 0 (0) 1 (8)

Seizure 0 (0) 0 (0) 1 (17) 1 (8)

#Gastrointestinal disorders

Diarrhoea 0 (0) 0 (0) 2 (33) 2 (17)

Dysphagia 0 (0) 1 (33) 1 (17) 2 (17)

Nausea 0 (0) 0 (0) 1 (17) 1 (8)

Vomiting 0 (0) 1 (33) 0 (0) 1 (8)

#Mental state disorders

Confusion 0 (0) 1 (33) 1 (17) 2 (17)

Disorientation 0 (0) 0 (0) 1 (17) 1 (8)

Insomnia 0 (0) 0 (0) 1 (17) 1 (8)

Mood swings 0 (0) 1 (33) 0 (0) 1 (8)

#Muscle spasms 0 (0) 1 (33) 2 (33) 3 (25)

#Infections  1 (33) 0 (0) 3 (50) 4 (33)
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#Haematological/Biochemical abnormalities

Anaemia 1 (33) 0 (0) 0 (0) 1 (8)

WBC count decreased 0 (0) 0 (0) 1 (17) 1 (8)

Neutropenia 0 (0) 0 (0) 1 (17) 1 (8)

Alanine aminotransferase increased 0 (0) 0 (0) 1 (17) 1 (8)

Aspartate aminotransferase increased 0 (0) 0 (0) 1 (17) 1 (8)

Hypokalaemia 0 (0) 0 (0) 1 (17) 1 (8)

#Metabolic disorders

Blood cholesterol increased 1 (33) 0 (0) 2 (33) 3 (25)

Hypertriglyceridemia 1 (33) 0 (0) 1 (17) 2 (17)

Weight increased 0 (0) 0 (0) 1 (17) 1 (8)

Decreased appetite 0 (0) 0 (0) 1 (17) 1 (8)

Cushingoid 0 (0) 1 (33) 0 (0) 1 (8)

#Bleeding disorders

Epistaxis 0 (0) 0 (0) 3 (50) 3 (25)

Haemorrhoidal haemorrhage 0 (0) 1 (33) 0 (0) 1 (8)

#Visual disorders

Papilloedema 0 (0) 1 (33) 0 (0) 1 (8)

Blurred vision 1 (33) 0 (0) 0 (0) 1 (8)

#Other

Fall 1 (33) 0 (0.00) 0 (0.00) 1 (8.33)

Flushing  0 (0) 1 (33) 0 (0) 1 (8)

Thrombophlebitis 0 (0) 0 (0) 1 (17) 1 (8)

 3d. E�cacy analysis 

PFS and OS outcomes

Median PFS (mPFS) and 6-month PFS rates (PFS6) were 1.8 months (95% CI 1.6-3.6 months) and 16.7%
(95% CI 2.7-41.3%) respectively amongst all patients (table S1 and �gure S3a). All subjects except for one
in dose level 1 terminated this study due to disease progression. Median OS (mOS) was 6.8 months (95%
CI 2.8- 12.9 months) across all dose levels of the study (table S2 and �gure S3b). 

Radiological response
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No radiological responses (CR or PR) were observed. The DCR was 25.0% (3/12 patients, 95% CI: 5.5-
57.2%) (table 3). The longest DCR was 60 weeks and was associated with reduction of dexamethasone
dose and good neurologic function. Figure 1 highlights a corresponding reduction in cerebral oedema
from sequential MRIs. The classic changes seen in patients treated with bevacizumab were not present in
the imaging of our patients. In particular, neither reduction in enhancement nor major reductions in
edema were observed. 

 Table 3

Disease Control Rate (DCR)

Disease Control Dose level 1 Dose level 2 Dose level 3 Total

(n=3) (n=3) (n=6) (n=12)

n (%) n (%) n (%) n (%)

DCR 1 (33) 1 (33) 1 (17) 3 (25)

[95% CI] [1, 91] [1, 91] [0, 64] [5, 57]

3e. Pharmacokinetics

Compared to prior phase I data in other tumours, olinvacimab in rGBM at matched dosing levels was
associated with a slower clearance rate, longer serum half-life (T1/2), and elevated drug concentrations
(Cmax). In dose levels 1 and 2, drug exposure levels (measured by area under the curve [AUC] values) were
approximately two folds greater than observed in patients from the initial phase I study.  

3f. Pharmacodynamics 

(i) Serum biomarkers 

Patients who received 12 mg/kg (ie dose levels 2 and 3) were noted to have higher serum levels of VEGF-
A, VEGF-C, sTie2 and PlGF levels up to one week than those in dose level 1.  Figure 2 highlights the serum
concentration change of angiogenic factors after 1st injection of olinvacimab at dose level 3. Among
tested angiogenic factors, the serum concentration of VEGF-A and PlGF were increased. The serum
concentration of soluble VEGFR-2 was decreased right after injection but rapidly restored basal level. A
similar phenomenon was seen in another anti-VEGFR2 drug, ramucirumab[15]. The onset of
haemangiomas may be related to the increase of VEGF-A- a major endothelial cell proliferative factor.
However, this mechanism requires further elucidation.

(ii) Radiological biomarkers 

No signi�cant difference in diffusion parameters (K-trans and IAUGC values) was observed on DCE-MRI
between baseline and the 1st follow up MRI (p=0.3). This �nding was consistent in patients with
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multifocal rGBM (p=1.0).  In the analysis of each subject using cut-off value of 20 % change at 1st follow-
up MRI from baseline MRI, K-trans was decreased in 6 subjects. The iAUC decreased in 5 subjects. 

Discussion
The role of VEGF as a key regulator of neoangiogenesis has been extensively described previously[16]. Its
expression is a negative prognostic marker in gliomas [17]. The mechanistic activity of olinvacimab aims
to target expressed VEGFR2, thus inactivating the VEGFR/VEGFR2 axis and inhibiting tumour growth. The
biological rationale was explored further in this study, which examined the safety and dose-response of
olinvacimab in patients with rGBM.

A Recommended Phase 2 Dose (R2PD) of 12 mg/kg weekly was chosen for this trial. This decision was
due to the increased incidence of haemangiomas at the MTD of 24mg/kg from the prior phase I study,
suggesting a dose dependent phenomenon. In addition, the e�cacy of antibody therapeutics may not be
directly correlated to dose intensity [18]. The 12mg/kg weekly dose of olinvacimab also demonstrated
adequate trough dosing in previous pre-clincial and phase I studies [8,12].   Notably, olinvacimab had a
longer serum half-life and higher drug exposure in patients from this study compared to those involved in
the preceding phase I cohort with matched doses. This �nding may be postulated to be secondary to
differences between GBM and other tumours, patient ethnicity factors (the prior study was conducted in
South Korea) or related to a small patient cohort. More information is required in order to investigate this
discrepancy. 

All patients experienced TEAEs. However, there were no reportable DLTs and TTAC-001 was well tolerated
across all doses. Consistent with prior literature using TTAC-001, the most common AE was
haemangioma [12]. Other common TEAEs treatment included rash, headache and fatigue. Five SAEs
were noted, occurring in 42% of the study population. Attribution to study drug was unable to be excluded
in three of these (breast haemangioma, cerebral haemorrhage, pneumonia). Of these events, only one
was deemed to be severe (G3 pneumonia), with relationship to olinvacimab deemed unlikely. The other
SAEs were classi�ed as G2 and resolved with supportive measures. In general, TEAEs appear to be
related to a combination of on-target, class speci�c actions of angiogenic inhibition and an
immunosuppressed patient cohort. The incidence of SAEs also appear to be similar to bevacizumab
[19,20]. Whilst they both target the VEGF axis, TTAC-001 and bevacizumab have some differences in AE
pro�les. The incidence of haemangiomas appears to be a feature of olinvacimab. Bevacizumab use is
associated with hypertension, proteinuria, impaired wound healing and thrombosis, which wasn’t seen in
this or the preceding phase I study for olinvacimab [12,19,20].  

Median PFS and OS in this study was 1.8 and 6.3 months amongst all patients. However, 3 patients had
DCR that was associated with clinical disease stabilisation and improvement, with an ability to reduce
dexamethasone dosing. The DCR responses were 15, 40 and 60 weeks, associated with stable disease
and reduction in steroid requirements. This suggests a subset of patients (25%) who have a meaningful
response to olinvacimab.  
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The validity of these �ndings is limited by the small sample size, but remains consistent with prior
literature examining agents in rGBM [3].  Trials in rGBM have been historically characterised by low rates
of response to treatment [21]. Bevacizumab monotherapy has been associated with response rates
between 28-38% in phase II studies [19,20]. However, PFS and ORR values may be confounded by
radiological pseudoresponse with anti-angiogenic therapies such as bevacizumab [22]. Further data is
required to establish the presence of this phenomenon using TTAC-001. However, the absence of changes
in diffusion markers using DCE-MRI from this study may suggest that this may not be applicable. Another
potential explanation for the lack of discriminatory capacity of DCE-MRIs in this trial may relate to their
eight-weekly frequency- which may miss transient changes in the immediate post treatment window. 

The increase of angiogenic factors such as VEGF-A and PlGF with olinvacimab treatment may relate to
the canonical phenomenon of anti-VEGFR2 [15,23]. It might be closely related to the occurrence of
hemangiomas with anti-VEGFR2 antibodies. However, further study is required to account for the high
incidence of haemangiomas with olinvacimab, in addition to ongoing biomarker research. 

Pre-clinical data in gastric cancer also supports the mechanistic rationale for synergy between VEGFA
and VEGFR2 blockade [24]. Patient derived xenografts (PDX) treated with bevacizumab (anti-VEGFA
mAb) and ramicirumab (anti-VEGFR2 mAb) showed enhanced anti-tumour effect compared to
monotherapy using either agent. No apparent increase in toxicity was observed using dual VEGFA and
VEGFR2 blockade. These �ndings may suggest a potential role for combination therapy involving
olinvacimab and bevacizumab in GBM.

Conclusion
Olinvacimab was found to be tolerable, with comparable safety and e�cacy across three dose levels
examining various dosing strategies. Further clinical trials to evaluate its utility in expanded cohorts either
as monotherapy or in combination with other agents may be warranted. 
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Figure 1

Cerebral oedema relief on MRI FLAIR images for a patient post administration of olinvacimab.

Figure 2

2a: Serum concentration of angiogenic factors after 1st infusion of olinvacimab (arm2 & arm 3),
signi�cant change in VEGF-A and PIGF observed.
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2b: Serum concentration changes up to 4 hours post 1st infusion of olinvacimab. Immediate sVEGFR-2
decrease observed post administration of olinvacimab. 
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