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This presentation includes forward-looking statements. All statements contained in this presentation other than statements of historical 
facts, including statements regarding future results of operations and financial position of PhaseBio Pharmaceuticals, Inc. (“we,” “us” or 
“our”) our business strategy and plans, the preclinical and clinical development of our product candidates and our objectives for future 
operations, are forward-looking statements. The words “anticipate,” believe,” “continue,” “estimate,” “expect,” “intend,” “may,” “will” and 
similar expressions are intended to identify forward-looking statements. We have based these forward-looking statements largely on our 
current expectations and projections about future events and financial trends that we believe may affect our financial condition, results of 
operations, business strategy, clinical development, short-term and long-term business operations and objectives and financial needs. 
These forward-looking statements are subject to a number of risks, uncertainties and assumptions. Risks regarding our business are 
described in detail in our Securities and Exchange Commission filings, including in our Quarterly Report on Form 10-Q for the quarter 
ended June 30, 2020. Moreover, we operate in a very competitive and rapidly changing environment. New risks emerge from time to time. It 
is not possible for our management to predict all risks, nor can we assess the impact of all factors on our business or the extent to which 
any factor, or combination of factors, may cause actual results to differ materially from those contained in any forward-looking statements 
we may make. In light of these risks, uncertainties and assumptions, the future events and trends discussed in this presentation may not 
occur and actual results could differ materially and adversely from those anticipated or implied in the forward-looking statements.

Although we believe that the expectations reflected in the forward-looking statements are reasonable, we cannot guarantee future results, 
levels of activity, performance, achievements or events and circumstances reflected in the forward-looking statements will occur. We are 
under no duty to update any of these forward-looking statements after the date of this presentation to conform these statements to actual 
results or revised expectations, except as required by law. You should, therefore, not rely on these forward-looking statements as 
representing our views as of any date subsequent to the date of this presentation. Moreover, except as required by law, neither we nor any 
other person assumes responsibility for the accuracy and completeness of the forward-looking statements contained in this presentation.

Legal Disclaimer
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Program Pre-Clinical Phase 1 Phase 2 Phase 3 Commercial Rights Upcoming Milestone

PB2452
Reversal of Ticagrelor 
Antiplatelet Activity

2H 2020
Target for publication of 

Phase 2a trial results

PB1046
Pulmonary Arterial 
Hypertension (PAH)

2021
Expected to report Phase 2b 

data

PB1046
VANGARD Trial: ARDS in 
COVID-19 Patients

4Q 2020
Targeting to report Phase 2 

trial data

PB6440
Resistant Hypertension

20212

Plan to initiate 
first-in-human clinical trial 

Partnering Opportunities

GLP2-ELP
Short Bowel Syndrome

CNP-ELP
Achondroplasia

Early Programs PROPRIETARY LONG ACTING INJECTABLE RECOMBINANT BIOPOLYMERS
(Elastin-like Polypeptides – ELPs)

A Clinical Stage, Cardiopulmonary Focused 
Biopharmaceutical Company

3

Phase 3 ongoing
Targeting to submit BLA in 2H221

Phase 2b ongoing
(Enrollment was temporarily paused due to COVID-19 risk; certain sites resuming 
patient screening on a limited basis)

Late research

Late research

1. Targeted timeline could be impacted by the continued scope and duration of the COVID-19 pandemic.
2. Timing changed from 1H:21 to FY:21 due to COVID-19-related delays

Phase 2 ongoing
(VANGARD is a potentially pivotal clinical trial to evaluate PB1046 as a treatment for 
hospitalized COVID-19 patients at high risk for progression to ARDS) 

Pre-Clinical
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PB2452
Reversal Agent for Ticagrelor



PB2452
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URGENT SURGERY OR INTERVENTION

• Currently oral P2Y12 agents, including ticagrelor, require a 5-day 
washout prior to surgery1,2

Urgent surgery often cannot wait 5 days
Higher thrombotic risk during washout

• In Phase 1 and Phase 2a studies, PB2452 observed to immediately 
and sustainably reverse ticagrelor inhibition of platelet activation

Enables immediate surgery

• Ticagrelor has proven superiority vs. clopidogrel, and a unique reversible binding profile

Clopidogrel and prasugrel, the other members of the oral P2Y12 antagonist class, both permanently bind to the receptor and 
cannot be reversed

• PB2452 is the only specific reversal agent in development for ticagrelor for both surgical and active bleed indications

PB2452 clinical data to date have demonstrated both immediate (<5 min) and sustained (~24 hours) reversal of ticagrelor 
antiplatelet effects 

• Approval would further differentiate ticagrelor on safety vs. other oral antiplatelet agents

Expect further differentiation of ticagrelor vs. other P2Y12 agents to drive increased demand

PB2452: Novel Reversal Agent for Brilinta (Ticagrelor)

1. Plavix/clopidogrel Prescribing Information: https://packageinserts.bms.com/pi/pi_plavix.pdf, https://www.ema.europa.eu/en/documents/product-information/plavix-epar-product-information_en.pdf
2. Brilinta/Brilique/ticagrelor Prescribing Information: https://www.azpicentral.com/brilinta/brilinta.pdf#page=1, https://www.ema.europa.eu/en/documents/product-information/brilique-epar-product-

information_en.pdf

MAJOR BLEEDING

• Intracranial Haemorrhage (ICH), GI, Trauma 

• All oral antiplatelet agents have the potential to cause major 
bleeding, which can be severe or even fatal

• PB2452 designed to immediately and sustainably reverse the 
antiplatelet effects of ticagrelor

Significant unmet need for antiplatelet agent reversal

https://packageinserts.bms.com/pi/pi_plavix.pdf
https://www.ema.europa.eu/en/documents/product-information/plavix-epar-product-information_en.pdf
https://www.azpicentral.com/brilinta/brilinta.pdf#page=1
https://www.ema.europa.eu/en/documents/product-information/brilique-epar-product-information_en.pdf


PB2452

PB2452: Well-Characterized Mechanism of Reversal 
of Ticagrelor
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1.

2.

3.

4.

5.

6.

ADP binds to P2Y12
receptor causing 
platelet aggregation

Ticagrelor binds to P2Y12, inhibiting 
ADP-induced platelet aggregation

PB2452 binds to free ticagrelor 
with very high affinity

This is a reversible process 
with ticagrelor cycling 
on/off the P2Y12 receptors

PB2452-ticagrelor binding is preferential to 
ticagrelor-P2Y12 binding due to 100x higher 
affinity (Ki 20 pM vs 2nM)

As free ticagrelor is eliminated, ADP can again 
activate the P2Y12 receptor, restoring platelet activity

PB2452-ticagrelor is cleared from the bloodstream



PB2452

✓ Dose-dependent response across all cohorts tested

✓ Immediate reversal within 5 minutes of start of infusion

✓ Sustained duration of reversal extended to 20+ hours

✓ Enables rapid resumption of ticagrelor dosing post infusion

✓ Well tolerated across all cohorts

✓ No drug-related SAEs reported

Normalized Platelet Function After Ticagrelor Reversal 
VerifyNow PRUTest

8
Bhatt DL, Pollack CV, Weitz JI, et al. Antibody-Based Ticagrelor Reversal Agent in Healthy Volunteers. https://www.nejm.org/doi/full/10.1056/NEJMoa1901778
Presented by Dr. Deepak L. Bhatt at the American College of Cardiology Annual Scientific Session (ACC 2019), New Orleans, LA, March 17, 2019. Slides available at:  https://www.acc.org/~/media/Clinical/PDF-Files/Approved-
PDFs/2019/03/15/ACC19_Slides/Mar17_Sun/3pmET_Ticagrelor-Reversal-Agent-acc-2019.pdf

Cohorts 9 and 10 achieved study objectives and are the basis for dosing regimens for subsequent clinical trials

PRU= Platelet Reactivity Units
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Return to Normal Platelet 
Function: Post-PB2452 Dosing

Inhibited Platelet Function: 
Post-Ticagrelor Dosing

Normal Platelet Function: 
Pre-Ticagrelor Dosing

ORIGINAL ARTICLE

https://www.nejm.org/doi/full/10.1056/NEJMoa1901778
https://www.acc.org/~/media/Clinical/PDF-Files/Approved-PDFs/2019/03/15/ACC19_Slides/Mar17_Sun/3pmET_Ticagrelor-Reversal-Agent-acc-2019.pdf


PB2452

Positive Preliminary PB2452 Phase 2a Results

• Positive preliminary results from the PB2452 Phase 2a trial were disclosed via press release1

First trial of PB2452 to include older and elderly subjects (ages 50-80) on dual antiplatelet therapy (DAPT) of ticagrelor and low-
dose aspirin 

Subjects in the trial resembled the patient population most likely to be treated with ticagrelor and potentially benefit from PB2452, 
if approved

• Per FDA request, the Phase 2a trial also explored reversal of supratherapeutic blood levels of ticagrelor that could 
result from ticagrelor overdosage or drug-drug interactions

PhaseBio believes an appropriate PB2452 regimen has been identified for these patients

• Confirmed dosing regimen to be used in the Phase 2b and Phase 3 trials

91. https://investors.phasebio.com/news-releases/news-release-details/phasebio-announces-completion-phase-2a-clinical-trial-pb2452
2. Bhatt, D. L. et al. Antibody-based ticagrelor reversal agent in healthy volunteers. N. Engl. J. Med. https://doi.org/10.1056/NEJMoa1901778

PB2452 Phase 2a Trial Older & Elderly Subjects on DAPT Supratherapeutic Dose of Ticagrelor

Immediate and sustained reversal of the antiplatelet effects of ticagrelor ✓ ✓

Efficacy demonstrated using same three assays used in Phase 1 trial2 ✓ ✓

Results highly correlated across assays ✓ ✓

Generally well tolerated with only minor adverse events reported ✓ ✓

https://investors.phasebio.com/news-releases/news-release-details/phasebio-announces-completion-phase-2a-clinical-trial-pb2452
https://doi.org/10.1056/NEJMoa1901778


PB2452

PB2452: Development and Regulatory Timelines*

• Phase 2b initiated in October 2019 

N=200 total, evaluation of efficacy and overall safety of PB2452 in healthy older and elderly subjects on dual antiplatelet therapy

• Phase 3 initiated in March 2020

N=200 total, evaluation of efficacy in ticagrelor-treated subjects with major bleeding events or requiring urgent surgery

Interim analysis of first ~100 patients recommended by FDA for BLA submission for Accelerated Approval

10

Targeted timelines could be impacted by the continued scope and duration of the COVID-19 pandemic
NEJM= New England Journal of Medicine, EOP1=End-of-Phase 1 Meeting, BLA=Biologics License Application

2019 2020 2021 2022 2023

Phase 2b: Older and elderly subjects

Post-approval completion of Phase 3Phase 3 Interim Analysis for Accelerated 
Approval 

Phase 2aNEJM 

Breakthrough 
Therapy

FDA 
EOP1 

EMA PRIME
Designation

N=200, 150 randomized to receive PB2452

N=100, ~50 major bleeding subjects, ~50 urgent surgery subjects N=100, ~50 major bleeding subjects, ~50 urgent surgery subjects

Targeting BLA Submission 
for Accelerated Approval

*Targeted timeline could be impacted by the continued scope and duration of the COVID-19 pandemic



PB2452

PB2452 Pivotal Phase 3 Trial Overview

• Phase 3 trial is a key element of development plan that has garnered FDA Breakthrough Therapy and EMA PRIME 
designations

• Open-label, single-arm study of reversal of the antiplatelet effects of ticagrelor with PB2452 in patients who present 
with uncontrolled major or life-threatening bleeding or who require urgent surgery or invasive procedure

• Total of 200 patients targeted for enrollment

~100 patients from major bleeding population, ~100 patients from urgent surgery population

First ~50 patients from each of the respective target populations (total of ~100) will form the basis of accelerated BLA filing in 
US and MAA in EU

• Accelerated BLA endpoint is restoration of platelet function based on VerifyNow® PRUTest® platelet function assay

VerifyNow has been used in the Phase 1, Phase 2a and ongoing Phase 2b trials of PB2452 with consistent results across studies
completed to date

• Additional clinical endpoints related to hemostasis will be captured as part of the primary outcome analysis

• Trial posted online at ClinicalTrials.gov and initiated in March 2020

11

https://clinicaltrials.gov/ct2/show/NCT04286438


PB2452

EMA:

• Received written Scientific Advice: February 2020

Written guidance from the CHMP of the EMA generally 
agrees with PhaseBio’s proposed development plan for 
PB2452 

• Granted PRIME designation: February 2020

PRIME designation is granted by the EMA to support 
medicines that demonstrate the potential to address 
substantial unmet medical need1

Potentially expedites the review and approval process

FDA:

• Received meeting minutes from PB2452 End-of-Phase 1 
meeting: August 2019

FDA alignment on development plan and Accelerated 
Approval regulatory path

• PB2452 granted Breakthrough Therapy designation: 
April 2019

Breakthrough Therapy designation is designed to expedite 
the development and review of promising new drugs2

PB2452 Regulatory Updates
Development plan for PB2452 designed with objective to broadly support global regulatory filings

121. The European Medicines Agency. “PRIME: Priority Medicines” Available at: https://www.ema.europa.eu/en/human-regulatory/research-development/prime-priority-medicines#. Accessed February 2020
2. The U.S. Food and Drug Administration. “Expedited Programs for Serious Conditions – Drugs and Biologics.” Available at: https://www.fda.gov/downloads/Drugs/Guidances/UCM358301.pdf. Accessed February 2020

Separate written guidance from FDA and EMA indicates that a single, non-randomized, open-label Phase 3 trial of 
PB2452 in both surgical and major bleeding populations has the potential to support regulatory filings in the United 

States and the European Union

https://www.ema.europa.eu/en/human-regulatory/research-development/prime-priority-medicines
https://www.fda.gov/downloads/Drugs/Guidances/UCM358301.pdf


PB2452

Expect Continued Long-Term Rx Growth of Ticagrelor
PB2452 approval has the potential to drive continued positive momentum

• Brilinta/Brilique sales in 2019 were $1.58B and growing (+20% Y/Y)

Patient growth drives Y/Y revenue growth in key regions: strong growth in the United States and Emerging Markets

• In February 2019, Brilinta Phase 3 THEMIS1 trial met primary endpoint in patients with established coronary artery 
disease and type-2 diabetes

• In January 2020, Brilinta Phase III THALES2 trial met primary endpoint in patients with acute ischemic stroke or patients 
with high-risk transient ischemic attack

131. https://www.astrazeneca.com/media-centre/press-releases/2019/brilintas-phase-iii-themis-trial-met-primary-endpoint-in-patients-with-established-coronary-artery-disease-and-type-2-diabetes-25022019.html
2. https://www.astrazeneca.com/media-centre/press-releases/2020/brilinta-met-primary-endpoint-in-phase-iii-thales-trial-in-stroke-27012020.html

Ticagrelor Differentiation 
vs. clopidogrel

Now Post PB2452 Launch Post LOE of ticagrelor

Efficacy ✓ ✓ ✓

Safety ≈
(no reversal agent)

✓ ✓

Price ✕
(branded vs. generic)

✕
(branded vs. generic)

✓

https://www.astrazeneca.com/media-centre/press-releases/2019/brilintas-phase-iii-themis-trial-met-primary-endpoint-in-patients-with-established-coronary-artery-disease-and-type-2-diabetes-25022019.html
https://www.astrazeneca.com/media-centre/press-releases/2020/brilinta-met-primary-endpoint-in-phase-iii-thales-trial-in-stroke-27012020.html


PB1046
Once Weekly Vasoactive Intestinal 
Peptide (VIP) Analog



PB1046

PRECLINICAL STUDIES
Support Clinical Development for:
• Pulmonary Arterial Hypertension

• DMD Cardiomyopathy

• Heart Failure (Chemotherapy-Induced HF or HFpEF)

• Cystic Fibrosis

MECHANISM OF ACTION VIA VPAC2 RECEPTOR

• Potent vasodilator and immunomodulator

• Anti-inflammatory and anti-fibrotic

• Cardiac support through increased inotropy and 
lusitropy

PB1046: Harnessing VIP to Create a Stable, Long-Acting Drug
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VIP as a THERAPEUTIC AGENT

PB1046Endogenous VIP



PB1046

PB1046 Clinical Development Activities to Date Have Supported 
Advancement into Phase 2 Efficacy Studies
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PHASE 1 Studies Completed PHASE 2 PAH Studies PHASE 2 VANGARD Trial

• Well tolerated for a 
week over broad
range of exposure; no 
drug-related SAEs 
reported

• Prolonged PK/PD 
profile over 1 week 

• VIP activity confirmed 
(Systolic and Diastolic 
BP lowering)

• Well tolerated across 
dose range; no drug-
related SAEs reported

• Replicated PK/PD 
from SAD over 4 
weekly SC injections 

• VIP activity 
reproduced in HFrEF 
patients on SOC

CardioMEMS Open-Label PAH Study

• N = 3 patients, dosed weekly for 8 wks, 
followed by extension

– No longer enrolling patients

• Real-time PA pressure and other 
hemodynamic monitoring

• Initial data show improved hemodynamics

• One drug-related SAE reported in extension 
portion of open-label pilot study

Phase 2b PAH 16 wk randomized, 
controlled study

• N = ~60 NYHA class II/III PAH patients, 
dosed weekly x 16 weeks

– Individual dose titration to MTD

• Efficacy endpoints PVR via RHC, 6MWD

• Extension study to follow

Potentially Pivotal Phase 2 COVID-19 
ARDS randomized, controlled study

• N = 210 hospitalized COVID-19 patients 
at high risk for progression acute 
respiratory distress syndrome (ARDS)

– Dosed once weekly for up to 4 weeks

• Primary endpoint will time to 
development of ARDS

COMPLETED COMPLETED COMPLETED Phase 2b enrollment was temporarily 
paused due to COVID-19 risk Phase 2 enrolling

SAD study in 
hypertensive 
patients washed 
off meds

4-week MAD 
study in HFrEF 
patients on SOC

Open-Label Phase 2a 
CardioMEMS in PAH study: 
Safety and Hemodynamics 

Phase 2b PAH Efficacy  
16-Wk Randomized, 
Controlled Study

Phase 2 COVID-19 ARDS 
Efficacy Randomized, 
Controlled Study



PB1046VANGARD Trial in COVID-19 Acute Respiratory Distress 
Syndrome

• The VANGARD trial: 

VIP ANalogue in hospitalized COVID-19 patients at hiGh risk for rapid clinical deterioration and ARDS

Multi-center, randomized, double-blind, parallel-group clinical trial that will assess the efficacy and safety of once-
weekly subcutaneous injections of PB1046 in hospitalized COVID-19 patients at high risk for rapid clinical 
deterioration and ARDS

• In May 2020, the FDA authorized PhaseBio to proceed with VANGARD

• PhaseBio began dosing patients in July 2020 and is targeting to report trial results late in the fourth 
quarter of 20201

Approximately 210 patients will be targeted for enrollment at approximately 20 sites nationwide

The primary endpoint will measure time to development of ARDS

• Based on feedback from the FDA, PhaseBio believes that positive, clearly interpretable and clinically 
meaningful results from this trial may enable PhaseBio to submit a Biologics License Application

171. Subject to the pace of enrollment and any further impacts from the COVID-19 pandemic, 



PB1046

COVID-19 Inflammatory Phase is Entry Point for PB1046
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PB1046

Ideal entry point for prevention of ARDS

Siddiqi & Mehra, 2020

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7118652/

• PB1046 (VIP) is uniquely suited to treat COVID-19 patients with early respiratory failure

High-risk patients who require oxygen and/or have high-risk cardiac markers of injury or dysfunction

Treatment early in the inflammatory phase before hyperinflammation occurs

• VIP has also been observed to have potent bronchodilatory and immunomodulatory effects in the respiratory system

Specifically, VIP has been shown to regulate proinflammatory cytokines including TNF-ɻ, IFN-ɾ, IL-12, IL-17A and IL-6

In animal models, treatment with VIP peptide prevented acute lung injury and inhibited cytokine-mediated inflammatory 
responses that are characteristic of ARDS

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7118652/


Closing Remarks



• Following a successful 2019, PhaseBio continues a rapid pace of development and execution in 2020

✓ Announced innovative funding and co-development collaboration for PB2452 with SFJ Pharmaceuticals

✓ Bolstered pipeline with acquisition of resistant hypertension asset, PB6440

✓ Granted EMA PRIME designation for PB2452 

✓ Initiated pivotal Phase 3 trial for PB2452 in March 2020

✓ Initiated potentially pivotal PB1046 VANGARD trial in hospitalized COVID-19 patients in June 2020

• Experienced management team

• Lead program (PB2452) funded through potential approvals in key global markets

• Novel program for PAH and ARDS (PB1046) being developed using ELP platform technology

• Evolving focus on high-unmet need areas of cardiovascular disease with new pipeline asset (PB6440)

Creating Value for Stakeholders in 2020
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