Filed by Lantheus Holdings, Inc.

Pursuant to Rule 425 of the Securities Act of 1933

and deemed filed pursuant to Rule 14a-12

of the Securities Exchange Act of 1934

Subject Company: Progenics Pharmaceuticals, Inc.

Commission File No.: 000 – 23143

The following is a slide deck relating to the proposed transaction involving Lantheus Holdings, Inc. and Progenics Pharmaceuticals, Inc. available at www.lantheusprogenics.transactionannouncement.com.
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Safe Harbor Statements
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Lantheus and Progenics Combination

= Progenics stockholders to receive 0.31 shares of Lantheus Common Stock for each share of Progenics stock in all-stock transaction
= Progenics stockholders’ aggregate ownership will be ~40% of combined company

= Mary Anne Heino to remain CEO, Robert J. Marshall Jr. to remain CFO, and John Bolla to remain COO

= 2members of Progenics’ reconstituted Board to join Lantheus Board upon closing — Dr. Gérard Ber and Mr. Heinz Mausli

= Lantheus to reduce current 10 member Board to 9 members at 2020 stockholders meeting (or sooner if transaction closes before then)
= Lantheus will further reduce Board to 8 members at its 2021 stockholders meeting

= Progenics stockholders to receive non-tradeable CVR

= Each CVR will entitle holder to receive the right to pro rata share of aggregate cash payments equal to 40% of U.S. net sales generated by
PyL™ (18F-DCFPyL) in 2022 and 2023 i excess of $100 million and $150 million, respectively

= PyLis Progenics’ prostate-specific membrane antigen targeted imaging agent designed to visualize prostate cancer

= With recently reported positive top line results from PyL Phase 3 CONDOR trial and ongoing integration planning, Lantheus believes
combined company can generate double digit revenue growth and drive margin expansion through 2023 planning horizon
= Lantheus continues to believe it can achieve adjusted EPS accretion in the 3 year following transaction close

= Transaction unanimously approved by Board of Directors of both companies
= Lantheus agreed to make available to Progenics up to $10 million of bridge financing
= Closing expected early Q2 2020 (subject to approval by both sets of stockholders / satisfaction of other customary closing conditions)

Combination to Create Robust Portfolio and Pipeline of Precision Diagnostic and Therapeutic Products





