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July 25, 2022 

 

Announcement of Availability to Investigators 
of Mirdametinib (NSC 755770) 

For Clinical and Nonclinical Study Proposals 

The Cancer Therapy Evaluation Program (CTEP) is accepting Letters of Intent (LOIs) to conduct clinical 
studies using mirdametinib, a highly selective, brain penetrant, orally bioavailable small molecule MEK 
inhibitor, which is being developed by CTEP as an anticancer agent in collaboration with SpringWorks 
Therapeutics, Inc.  CTEP will also consider requests to supply mirdametinib for nonclinical studies.  All 
clinical and nonclinical researchers possessing an interest in working with the agent are welcome to apply.  
Proposals for clinical trials should be supported by a strong rationale and robust preclinical data (see 
“Components of a Competitive Letter of Intent” at 
http://ctep.cancer.gov/protocolDevelopment/lois_concepts.htm).  All proposals approved by CTEP will be sent 
to the industry collaborator for a commitment to supply drug for the study. 

Mirdametinib (fka PD-0325901) is a second-generation, small-molecule inhibitor of mitogen-activated protein 
kinase (MAPK)/extracellular signal-related kinase (ERK) kinase (MEK) structurally related to CI-1040, the 
first MEK-targeted agent evaluated in clinical trials (Boasberg et al., 2011. Cancer Chemother. Pharmacol. 
68(2):547-552).  The MAPK pathway plays a pivotal role in the regulation of cell proliferation, survival, and 
differentiation (Adjei et al., 2007. J Clin. Oncol. 26(13):2139–2146; Canon et al., 2019. Nature. 
575(7781):217-223; Migliardi et al., 2012. Clin. Cancer Res. 18(9):2515-2525).  Persistent activation of this 
pathway is frequently observed in human cancers and is associated with high rates of cancer cell proliferation 
(van Geel et al., 2020. Br. J. Cancer. 122(8):1166-1174).  Similar to CI-1040, mirdametinib is highly selective 
for its target, as a result of the non-competitive nature of its inhibition of MEK (LoRusso et al., 2005. J Clin. 
Oncol. 23(23):5281-5293). Instead of competing with adenosine triphosphate (ATP) for the MgATP binding 
site, mirdametinib is an allosteric inhibitor that binds an inhibitor pocket adjacent to the MgATP binding site, 
locking the kinase into a catalytically inactive form.  Mirdametinib has improved potency, metabolic stability, 
prolonged duration of target suppression, and higher oral bioavailability relative to CI-1040 (Rinehart et al., 
2004. J Clin. Oncol. 22(22):4456-4462). 

Mirdametinib as monotherapy has shown nonclinical evidence of antitumor activity in non-small cell lung 
cancer (NSCLC) and colorectal cancer (CRC) cell lines, as well as glioma xenograft models and cell lines when 
used in combination with other agents (Yuan et al., 2020. Cancer Res. (2020):6415; Zhang et al., 2017. J. 
Neuro-Oncol. 131(3):495-505).  Mirdametinib combined with the pan-RAF dimer inhibitor lifirafenib yielded 
robust anti-tumor activity, suppressing the proliferation of K‐RAS‐mutated NSCLC and CRC cell lines, and also 
leading to partial and complete responses in KRAS-mutated Calu-6 NSCLC mouse xenograft models (Yuan et 
al., 2020).  Additionally, the combination of mirdametinib with the BRAF V600E inhibitor PLX4720 yielded 
greater-than-single-agent activity in the BRAF V600E glioma AM-38 xenograft model (Zhang et al., 2017).  
The combination also prevented rebound of MAPK activation, resulting in enhanced antitumor efficacy and 
reduced risk of secondary malignancy development. 
 
In a phase 1 study in previously treated patients with advanced breast cancer, CRC, NSCLC, or non-ocular 
melanoma, mirdametinib doses ≥2 mg taken twice daily (BID) resulted in ≥60% suppression of phosphorylated 
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ERK (LoRusso et al., 2005; LoRusso et al., 2010. Clin. Cancer Res. 16(6):1924-1937).  There was also a 
significant decrease in Ki-67 expression in melanoma.  Three (3) of 48 evaluable patients with melanoma had 
confirmed partial responses, and 10 patients had stable disease for a duration of ≥4 months.  The maximum 
tolerated dose was 15 mg orally BID (Boasberg et al., 2011; LoRusso et al., 2010).  Mirdametinib exhibited 
high oral bioavailability, a half-life of 16 hours, and low accumulation (LoRusso et al., 2010).  Mirdametinib 
has been shown to be tolerable at active single-agent doses in combination with the MET inhibitor crizotinib, 
the CDK4/6 inhibitor palbociclib, and the selective EGFR inhibitor dacomitinib (Wilson et al. 2016. Ann. 
Oncol. 27(2016):vi158; Shapiro et al., 2017. Cancer Res. (2017):CT046-CT046; van Geel et al., 2020). 
 
Mirdametinib is also being investigated in several ongoing and planned combination studies.  The first trial is a 
Phase 1/2 study in combination with BeiGene’s pan-RAF inhibitor, lifirafenib (BGB-283), in patients with 
MAPK mutant solid tumors. MAPK mutations in ER+ metastatic breast cancer cells can lead to fulvestrant 
resistance, which can be reversed with MEK inhibition (Zheng et al., 2020. Cancer Cell. 37(3): 387–402.e7).  
A Phase 1 trial at Memorial Sloan Kettering Cancer Center is investigating mirdametinib in combination with 
fulvestrant in patients with ER+ metastatic breast cancer with MAPK-mediated resistance.  A Phase 1/2 clinical 
trial investigating mirdametinib in combination with BGB-3245, a RAF fusion and dimer inhibitor being 
developed by MapKure, in KRAS (non-G12C) mutant tumors is also being planned for later in 2022. 
 
Preclinical studies have shown that mirdametinib can cross the blood brain barrier and is able to inhibit ERK 
phosphorylation (Papale et al., 2016. eLife. 5(2016):e17111).  There are also 3 ongoing clinical trials in 
pediatric and adult populations investigating the use of mirdametinib monotherapy.  The first trial is being 
conducted at St. Jude Children's Research Hospital and is a Phase 1/2 trial evaluating mirdametinib in children, 
adolescents, and young adults with low-grade gliomas.  The second trial is a multi-center Phase 2b ReNeu trial 
of mirdametinib for adult and pediatric patients with neurofibromatosis type 1 associated plexiform 
neurofibromas.  Mirdametinib is also being studied at Memorial Sloan Kettering Cancer Center in a Phase 1 
trial for patients with MEK1/2 mutant solid tumors.  

In collaboration with SpringWorks Therapeutics, and to supplement the SpringWorks corporate development 
plans for mirdametinib, the primary CTEP interest in mirdametinib development is in pediatric tumors and in 
MAPK-driven tumors including both primary and metastatic central nervous system (CNS) diseases.  

Correlative and Nonclinical Studies of Interest to CTEP for Mirdametinib 
CTEP would be interested in any translational studies that would potentially identify predictive biomarkers for 
mirdametinib, as well as any nonclinical studies that would advance the development of mirdametinib.   

Obtaining Forms and Contact Information 
For clinical study proposals, the LOI Submission Form may be downloaded from the CTEP website at 
http://ctep.cancer.gov/protocolDevelopment/lois_concepts.htm. 

If you are interested in obtaining the agent for nonclinical studies, whether alone or in association with a 
proposed clinical study, please complete the DCTD Nonclinical Request Form, which may be downloaded 
from the CTEP website at http://ctep.cancer.gov/industryCollaborations2/agreements_agents.htm.  

Further instructions for completing and submitting the forms may be found within the respective documents. 

Questions may be addressed to Rabih Said, M.D., MPH, Medical Officer, Investigational Drug Branch, CTEP, 
DCTD, NCI (phone:  240-276-6565; FAX:  240-276-7894; e-mail:  rabih.said@nih.gov). 

A complete list of agents available for distribution by CTEP may also be found on the CTEP website at 
http://ctep.cancer.gov/industryCollaborations2/agreements_agents.htm. 
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