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Neurofibromatosis type I (NF-1) is an autosomal dominant genetic disorder, typically 

accompanied by plexiform neurofibroma. NF1 mutations cause aberrant activation of 

the RAS/RAF/MEK/ERK signaling pathway, which results in unchecked tumor growth. 

While recent research has investigated a number of treatments, such as mitogen-

activated protein kinase kinase (MEK) inhibitors, which target the RAS/mitogen-

activated protein kinase (MAPK) pathway, a major driver of NF1-associated 

tumorigenesis, surgical intervention for plexiform neurofibromas is reserved for high-

risk cases. The US Food and Drug Administration (FDA) recently approved 

mirdametinib (GOMEKLI), an oral small molecule inhibitor of mitogen-activated 

protein kinase kinases 1 and 2 (MEK1/2) developed by Spring Works Therapeutics, for 

the treatment of adult and pediatric NF-1 patients with symptomatic, inoperable PNs 

who are two years of age or older. The EU is now reviewing the EU, mirdametinib. 

Clinical trials for the therapy of juvenile low-grade gliomas are now underway for 

mirdametinib. This article describes the stages of mirdametinib's development that 

resulted in its initial approval. This article summarizes the development of NF1, the role 

of MEK inhibition, and the discovery of mirdametinib as a treatment for NF1-associated 

plexiform neurofibromas. PubMed searches were used to locate pertinent information 

using keywords related to NF1, plexiform neurofibromas, MEK inhibition, and 

mirdametinib. This contained details about mirdametinib's pharmacologic properties, 

safety profile, clinical efficacy, and comparability with other MEK inhibitors. 
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INTRODUCTION 

Pathogenic variations in the NF1 gene, which 

produces neurofibromin, a GTPase-activating 

protein that typically downregulates RAS 

signalling, cause neurofibromatosis type 1 (NF1), 

a genetic, autosomal dominant condition [1]. This 

results in MEK hyperactivation, which encourages 

unchecked cell division and the growth of tumors. 

One in 2500–3500 individuals worldwide suffer 

from NF1, one of the most common hereditary 

tumor syndromes. (OR) Neurofibromatosis type 1 

(NF1), an autosomal-dominant genetic disorder 

caused by loss-of-function mutations in the NF1 

gene, has a birth frequency of approximately 1 in 

2,500 [2]. Neurofibromin malfunction and chronic 

stimulation of the mitogen-activated protein 

kinase (MAPK) system are caused by NF1 

variations [3]. Non-malignant peripheral neuronal 

sheath tumors, sometimes called plexiform 

neurofibromas (PN), are one of the most prevalent 

(present in up to 50% of patients with NF1) tumor-

related signs of NF1 [4] . The somatic inactivation 

of the normal NF1 allele in Schwann cells, 

resulting in RAS activation, is believed to be the 

primary starting event in their pathogenesis. PN 

frequently develops more quickly in kids under the 

age of five and is either congenital or initially 

manifests in early childhood [5]. They may 

occasionally be connected to significant 

morbidity. Low-grade glioma (LGG) is the most 

common CNS tumor in children with NF1.The 

cerebellum is the next most common location, 

following the optic pathway [6].  Plexiform 

neurofibromas (PNs), which are non-malignant 

nerve sheath tumors of the nerves that often cause 

pain, organ movement or compression, diminished 

physical function, disfigurement, and a significant 

decline in the patients' and caregivers' health-

related quality of life (HRQOL) [8,9], occur in 

30% to 50% of patients with NF1 [7]. They also 

have the potential to develop into malignant 

peripheral nerve sheath tumors [10]. The condition 

reduces average life expectancy by 8–15 years in 

both men and women, primarily due to 

cardiovascular reasons and malignant neoplasms. 

NF1 is a highly variable multisystem illness with 

clinical symptoms that vary in severity and course 

across individuals and families. Between 3–5 × 

10−5 and 1.4–2.6 × 10−4, the NF1 gene has one of 
the highest mutation rates in humans.This is about 

the average human mutation[11]. 

Neurofibromin's 360-amino acid region exhibits 

Ras-GAP activity because it is similar to the 

catalytic domains of IRA1/IRA2 and p120GAP. 

Yeast functional investigations have demonstrated 

that this region, called the GAP-related domain 

(GRD), increases Ras GTPase activity. The RAS 

pathway's activation is one of the primary causes 

of cancer and tumor growth. The RAS-MAPK 

pathway is one of the effector pathways that GTP-

bound RAS activates to start the RAF-MEK-ERK 

(Figure 1) cascade [12]. The clinical manifestation 

of the clinical manifestation [13]. It is the second 

most common RASopathy and the most common 

genetic disorder affecting the human nerve system 

[14]. The tumor suppressor gene NF1, which 

suppresses RAS activity, is found on chromosome 

17. The development of the development of 

fundamental development of constitutive 

development of constitutive development. 

The most sophisticated working model describes 

at least three types of variables to explain the 

notable phenotypic variety of NF1. The first factor 

is germline germline germline germline germline 

germline germline germline. A mutation may be a 

mutation may be a mutation may be a mutation 

may be a mutation may be a mutation may not be 

a mutation may not be small mutation. The second 

element describes the presence of certain 

neurofibroma modifiers, including genetic 

variables [15], sex hormones, and the tumor 

microenvironment [16]. The third element element 

is the third, loss of the third element inactivation 
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of the third element of the lifespan, loss of the 

known spatiotemporal lifespan, loss of the known 

spatiotemporal lifespan, loss of the spatiotemporal 

lifespan. 

About 20% of NF1 patients get primary tumors of 

the central nervous system, which are 

physiologically heterogeneous. These CNS 

gliomas can appear histologically low-grade or 

high-grade, occur in childhood and adults, develop 

along the neuroaxis, including the spinal cord and 

optic pathway, and have an aggressive or indolent 

clinical history.Molecularly, these gliomas are 

brought on by the inactivation of the NF1 tumor 

suppressor gene, which generates the 

neurofibromin protein, a negative regulator of the 

RAS family of oncoproteins and the downstream 

mitogen-activated protein (MAP) kinase signaling 

pathway [17]. 

The surgical response to plexiform neurofibroma 

in NF-1 is confined to high-risk and symptomatic 

cases and involves a thorough review of the 

tumor's pathology, location, imaging 

characteristics, and patient health. For individuals 

with neurological impairments, such as spinal cord 

compression, surgery is strongly advised; in other 

situations, patient-physician preferences are 

critical. However, for high-risk procedures or 

incurable tumors, the surgical approach is not 

advised [18]. 

But until recently, the main treatment choice for 

persons with NF1-PN was partial or total surgical 

resection because standard chemotherapy or 

radiation therapy had no therapeutic advantages. 

However, it has been shown that a treatment 

approach that may be helpful for patients with 

symptomatic and inoperable (e.g., due to location 

or size) NF1-PN is to target the dysregulated 

MAPK pathway [e.g., by blocking the mitogen-

activated protein kinase kinase kinase kinase 

(MEK), downstream of RAS]. 

For NF1-associated PNs, MEK inhibitors (MEKi) 

have demonstrated notable effectiveness. In 

particular, MEKi selumetinib has been licensed by 

the FDA for individuals with symptomatic and 

incurable PNs between the ages of 2 and 18, and 

ongoing Phase 2 trials in adults have demonstrated 

similar positive outcomes [19]. The success has 

led to research into other MEKi, such as 

binimetinib, cobimetinib, and mirdametinib, to 

enhance clinical efficacy and impacts on the tumor 

microenvironment [20]. Clinical research 

indicates that PNs have less pain, indicating that 

the MEK pathway is implicated in NF1-related 

pain and that the tumor microenvironment is 

important in NF1-PN pathogenesis [20]. Despite 

MEKi's potential, a lot of problems still need to be 

resolved, including long-term safety, treatment 

resistance, diverse responses, and dosing 

strategies. 
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Figure 1: NF1-associated tumorigenesis pathways. The MAPK pathway is affected by RAF/MEK/ERK 

inhibitors; the PI3K/AKT/mTOR pathway is affected by mTOR inhibitors; receptor tyrosine kinase 

(RTK) inhibitors and SHP2 inhibitors affect both pathways.RAS signaling is suppressed by farnesyl 

transferase inhibitors. 

DRUG PROFILE: 

 

Figure 2: Chemical structure of mirdametinib (PD-

0325901). 

The hydroxamic acid group of benzohydroxamic 

acid is transformed into a 2,3-dihydroxypropyl 

ester to produce mirdametinib, a hydroxamic acid 

ester. Because of its chemical structure, which 

includes a 2-fluoro-4-iodophenylamino group at 

position 2 of the benzene ring with fluorine 

replacements at positions 3 and 4, it is a secondary 

amino compound, difluoro benzene, and 

organoiodine molecule with potent MAPK kinase 

inhibitory properties [21]. 

Mirdametinib is a potent, selective, non-ATP-

competitive inhibitor of MEK1 and MEK2 

(mitogen-activated protein kinases 1 and 2, 

MAP2K1/2). These kinases play a vital part in the 

RAF–MEK–ERK (MAPK/ERK) signaling 

cascade, which governs cell 

migration,differentiation, and survival in response 

to stressors and growth stimuli. On February 11, 

2025 (table 1), the US Food and Drug 

Administration authorized mirdametinib 

(GOMEKLI) for patients aged ≥2 years who have 
symptomatic, incurable NF1-associated PNs that 

cannot be entirely excised. The approval was 

supported by the pivotal ReNeu phase IIb trial (n 

= 114; 58 adults, 56 children), which reported 

blinded independent central review-confirmed 

objective response rates (≥20% volumetric 
reduction) of 41% in adults and 52% in children, 

with durable responses and clinically significant 

improvements in pain and health-related quality of 

life [22]. 
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Figure 3: Important turning points in the development of mirdametinib for the treatment of inoperable 

plexiform neurofibromas linked to neurofibromatosis 1. NDA New Drug Application, NF1 

neurofibromatosis 1, PRV priority review voucher. 

For oral suspension, mirdametinib is provided in 

tablets or capsules [23]. The recommended dosage 

[based on body surface area (BSA)] for the first 21 

days of each 28-day cycle is 2 mg/m2 twice day 

(about every 12 hours), with or without meals. 

There are four milligrams of milligrams. 

Specifically, for those with a BSA of 0.40 to 0.69 

m2, 0.70 to 1.04 m2, 1.05 to 1.49 m2, and > 1.50 

m2, the suggested dosage is 1 mg twice daily, 2 mg 

twice daily, 3 mg twice daily, and 4 mg twice 

daily. The ideal dosage has not been identified for 

people whose BSA has not been determined for 

people whose optimal dosage has not been 

determined. 

PATENT INFORMATION : 

In July 2021, the US Patent and Trademark Office 

granted a '358 patent to Warner-Lambert 

Company, a Pfizer affiliate. This composition is 

covered by the polymer polymer. Due to a current 

global agreement with Pfizer, SpringWorks 

Therapeutics is the only owner of the '358 patent 

[24]. 

Table 1: Summary of drug profile. 

S.NO CATEGORY DETAILS 

1.  Drug name Mirdametinib. 
2.  Drug class MEK1/2 inhibitor. 
3.  Indication NF1-associated plexiform neurofibromas (PN) in pediatric 

and adult patients with inoperable tumors. 
4.  Mechanism of action Selectively inhibits MEK1/2 in the MAPK/ERK pathway, 

reducing tumor proliferation and modulating the tumor 
microenvironment. 

5.  Administration Oral, twice daily(BID). 
6.  Bioavailability High oral bioavailability. 
7.  Half-life ~28 hours. 
8.  CNS penetration Yes. 
9.  Common adverse effect Dermatitis acneiform, diarrhea, nausea, vomiting, fatigue, 

ocular toxicity, left ventricular dysfunction. 
10.  Regulatory status FDA -approval (February 11,2025). 
11.  Key clinical trial ReNeu (NCT03962543). 
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MECHANISM OF ACTION: 

An FDA-approved medicine called mirdametinib 

(Gomekli) is used to treat neurofibromatosis type 

1 (NF1), a disorder in which symptoms are caused 

by plexiform neurofibromas that cannot be 

surgically removed. Mird, rel rel rel rel rel rel rel 

rel rel rel rel rel rel rel rel. Mirdametinib can be 

used by adults and patients who are two years of 

age and older. It is a neurofibromatosis is a 

prevalent neurofibromatosis. The proteins MEK1 

and MEK2, which are a part of the messenger 

system that controls cell division and proliferation, 

are blocked by mirdametinib.Cell division is 

controlled and the spread of cancer is slowed by 

MEK protein  

suppression (Figure 4) [25].  

 

Figure 4: Mirdametinib inhibits MEK to target the MAPK pathway in NF1-associated malignancies. 

PHARMACOKINETICS: 

The oral MAPK/ERK kinase inhibitor PD-

0325901 was shown to be quickly absorbed after 

being taken on an empty stomach, with peak 

plasma concentrations occurring one to two hours 

after the dose [26]. The oral bioavailability of 

mirdametinib is high. In the first cycle of an open-

label, multicenter phase II study, mirdametinib's 

mean area under the concentration–time curve 

(AUC) from time 0 to 12 hours following a single 

dosage of 2 mg/m2 [27]. 

Mirdametinib is associated with human plasma 

proteins in over 99% of cases. The enzymes 

carboxyl esterase (CES) and uridine diphosphate-

glycosyltransferase (UGT; primarily UGT1A6 

and UGT2B7) are primarily responsible for its 

oxidation and glucuronidation 

Mirdametinib has been demonstrated to 

substantially permeate cerebrospinal fluid (CSF) 

and inhibit ERK phosphorylation in preclinical 

and clinical conditions. CSF penetration was 

shown to be between 1.3 to 1.6% of plasma 

concentrations in a non-human primate model. 

In preclinical and clinical settings, mirdametinib 

has been shown to significantly penetrate 

cerebrospinal fluid (CSF) and suppress ERK 

phosphorylation. CSF penetration was shown to be 

between 1.3 to 1.6% of plasma concentrations in a 

non-human primate model. This increases the 

prospect of CNS targeting and validates the 

efficacy of mirdametinib in treating both NF1-PNs 

and CNS symptoms of NF1 [28]. 
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The pee was retrieved, and the urine, and the urine, 

and the urine, and the urine, and the urine, and the 

urine. Mird's apparent system had a clear clear 

clear clear clear clear clear clear clear clear clear 

clear clearance. There are terminal terminal 

elimination terminal elimination terminal 

elimination terminal elimination terminal 

elimination terminal elimination. 

DRUG INTRACTION: 

Mirdametinib has not been the subject of any 

clinical drug-drug interaction investigations, and it 

is unknown how strong CYP3A4 inducers—which 

also co-induce UGTs, P-gp, and CES enzymes—
affect its pharmacokinetics. Mirdametinib does not 

inhibit or induce CYP1A2, CYP2B6, CYP2C8, 

CYP2C9, CYP2C19, CYP2D6, or CYP3A4, 

according to in vitro tests. Furthermore, it serves 

as a substrate for BCRP and P-gp but does not 

inhibit BCRP, P-gp, OATP1B1, OATP1B3, 

OCT2, OAT1, OAT3, MATE1, or MATE2K 

transporters [25]. 

CLINICAL EFFICACY : 

Mirdametinib's safety and initial effectiveness 

have been evaluated in early-phase clinical 

studies. In a Phase 1 investigation of individuals 

with advanced cancers, mirdametinib was found to 

be usually well tolerated and to successfully lower 

ERK phosphorylation [29]. This encouraged 

additional clinical development and offered early 

pharmacological proof of MEK pathway 

inhibition. The ReNeu research evaluated the 

effectiveness of mirdametinib as a Phase 2 trial in 

a multicenter, single-arm trial with 114 individuals 

aged ≥2 years with symptomatic, inoperable NF1-

associated PNs that resulted in severe morbidity. 

Because of their high vascularity, invasiveness, or 

encasement of critical structures, tumors that could 

not be totally removed without posing a serious 

risk were categorized as inoperable PN. 

WARNING AND PRECAUTION: 

Pregnancy testing and proper contraception advice 

are necessary since mirdametinib is teratogenic 

[23]. 

ADVERSE REACTIONS AND 

TOLERABILITY : 

Common adverse reactions (≥25%) in adults and 
children include dermatitis acneiform, diarrhea, 

nausea, vomiting, fatigue, dry skin, alopecia, 

decreased ejection fraction, increased blood 

creatinine phosphokinase, dizziness, pruritus, 

constipation, rash, abdominal pain, acne, dry 

mouth, peripheral edema, skin pain, urticaria, 

blurred vision, eczema, stomatitis, paronychia, 

headache, hypertriglyceridemia, hypocalcemia, 

decreased neutrophil count, and decreased white 

blood cell count [25]. Additionally, increased 

creatine phosphokinase and, less frequently, 

neutropenia have been reported as laboratory 

abnormalities in pediatric patients [1]. Notably, 

visual events (retinal vein occlusion and retinal 

pigment epithelial separation) and cardiac 

repercussions (left ventricular failure) were seen. 

Depending on how severe the side effects are, 

mirdametinib should be withheld, the dosage 

lowered, or permanently stopped. 

COMPARISON WITH OTHER MEK 

INHIBITORS:  

The approval of mirdametinib is a significant 

advancement in the treatment of patients with NF-

1 and incurable plexiform neurofibroma. As a 

potent, selective MEKi with good efficacy and 

safety, mirdametinib shows the therapeutic 

potential of targeting the RAS/MAPK pathway in 

NF1-associated tumors. The advent of MEKis, 

such as selumetinib and now mirdamitinib, 

highlights a paradigm shift toward molecularly 

targeted therapies for NF-1. . To identify the best-

in-class MEKis, clarify long-term safety, improve 
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treatment approaches, and investigate possible 

combination (Table 2) treatments to improve 

clinical outcomes for NF-1 patients with 

progressive plexiform neurofibromas, ongoing 

and future research will undoubtedly be crucial. 

Table 2: Comparison of MEK inhibitors in NF1-associated plexiform neurofibroma (PN) treatment. 

S.NO NAME OF 

MEK 

INHIBITORS 

RESPONSE 

RATE (RR) 

PROGRESSION-

FREE SURVIVAL 

(PFS) 

REFERENCE 

1.  Trametinib pooled Overall 
Response Rate 

was 45.3% 

Not reported Wang, Dun et al. “Efficacy 
and Safety of Trametinib in 
Neurofibromatosis Type 1. 

2022 [30] 

2.  Binimetinib 74% Not reported Mueller, Sabine et al.NFB-
17. 

MEKINHIBITOR 
BINIMETINIB SHOWS 

CLINICAL ACTIVITY IN 
CHILDREN WITH 

NEUROFIBROMATOSIS 
TYPE 1- vol.22, 2020 [31] 

3.  Selumetinib ~70% (children 
partial 

response)*, 
63.6% (adults) 

~84% at 3 years Gross, Andrea M et al., 
“Selumetinib in Children with 

Inoperable Plexiform 
Neurofibromas.,” NEJM 

2020 [32] 
4.  Mirdametinib 52% (children), 

41% (adults) 
Not reported Moertel, Christopher L et al., 

“ReNeu: A Pivotal, Phase IIb 
Trial of Mirdametinib in 

Adults and Children With 
Symptomatic 

Neurofibromatosis Type 1-
2024 [1] 

ADVANTAGES: [25] 

Pharmacokinetic studies indicate that 

mirdametinib successfully targets the central 

nervous system because to its high oral 

bioavailability, considerable cerebrospinal fluid 

penetration, and extensive tissue penetration with 

an apparent volume of distribution of 255 L.  

Mirdametinib has strong possibilities for 

combination treatment and expanded clinical 

usage in other MAPK-driven malignancies due to 

its ability to traverse the blood-brain barrier and its 

dual impacts on the immune microenvironment 

and tumor cell killing. 

Mirdametinib is a perfect illustration of the 

broader advancements in targeted cancer 

treatment, in addition to establishing a new 

benchmark for the management of NF1-associated 

plexiform neurofibromas. 

FUTURE PERSPECTIVES: [25] 

Studies in the earlier directions of the usage of the 

usage of the usage of the usage of the usage of the 

future stages of the disease. Preclinical research 



Suvetha S, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 10, 1652-1663 | Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 1660 | P a g e  

indicates that MEK inhibition may promote 

immune modulation and tumor microenvironment 

remodeling, or it may cooperate with other 

targeted therapies such as BET or TYK2 

inhibitors. A sensible and critical next step is to 

investigate its capacity to halt the formation of 

malignant peripheral nerve sheath tumors 

(MPNSTs) from PN. By investigating 

combination medications or early intervention, 

benign tumors may be prevented from progressing 

into more malignant malignancies, perhaps 

improving long-term patient outcomes. 

RESULT AND DISCUSION:[1,25] 

For patients who have difficulty swallowing, such 

as children and adults with head and neck tumors, 

the tablet formulation for oral suspension of 

mirdametinib was deemed extremely acceptable 

by patients and caregivers.Additionally, because 

mirdametinib can be given without taking food 

into account, it provides dosing flexibility. 

Mirdametinib's safety profile was similar to that of 

other MEK inhibitors, and its side effects were 

largely manageable.Among the disorders with a 

≥20% variance between age groups were 
paronychia, which is more common in children, 

and dermatitis acneiform, which is more common 

in adults; these variations are likely caused by 

group differences and age-related 

development.Adults were more likely than 

children to stop treatment because of adverse 

events (22% vs. 9%). ReNeu showed lower rates 

of acneiform rash, nausea, vomiting, diarrhea, and 

paronychia in pediatric patients with NF1-PN 

when compared to previously reported phase I 

studies of other MEK inhibitors. Furthermore, 

compared to the previously stated research, AEs 

that resulted in dosage reduction and stoppage 

were less common in our study. 

Mirdametinib showed therapeutic benefit in both 

adults and children with symptomatic NF1-PN in 

ReNeu. Mirdame tinib showed a tolerable safety 

profile, significant and clinically meaningful 

improvements in patient- or parent proxy-reported 

outcome measures of worst tumor pain severity, 

pain interference, and important HRQOL 

measures from baseline to cycle, and significantly 

confirmed ORRs by BICR with deep and durable 

target PN volume reductions. In conclusion, 

considering these findings and the fact that 

mirdametinib is available as an oral suspension 

pill, it may be a unique therapeutic option for 

adults and children with NF1-PN. 

REFERENCES 

1. Moertel CL, Hirbe AC, Shuhaiber HH, 

Bielamowicz K, Sidhu A, Viskochil D, Weber 

MD, Lokku A, Smith LM, Foreman NK, 

Hajjar FM. ReNeu: a pivotal, phase IIb trial of 

mirdametinib in adults and children with 

symptomatic neurofibromatosis type 1-

associated plexiform neurofibroma. Journal of 

Clinical Oncology. 2025 Feb 20;43(6):716-

29. 

2. Lee TS, Chopra M, Kim RH, Parkin PC, 

Barnett-Tapia C. Incidence and prevalence of 

neurofibromatosis type 1 and 2: a systematic 

review and meta-analysis. Orphanet Journal 

of Rare Diseases. 2023 Sep 14;18(1):292. 

3. Jett K, Friedman JM. Clinical and genetic 

aspects of neurofibromatosis 1. Genetics in 

Medicine. 2010 Jan 1;12(1):1-1. 

4. De Blank PM, Gross AM, Akshintala S, 

Blakeley JO, Bollag G, Cannon A, Dombi E, 

Fangusaro J, Gelb BD, Hargrave D, Kim A. 

MEK inhibitors for neurofibromatosis type 1 

manifestations: Clinical evidence and 

consensus. Neuro-oncology. 2022 Nov 

1;24(11):1845-56. 

5. Alhadlag AS, Najmi HH, Altahan FA, 

AlHammad FA. Visual Improvement in a 

Child With Periorbital Plexiform 

Neurofibroma Treated With Selumetinib: 

Case Report and Literature Review. 



Suvetha S, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 10, 1652-1663 | Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 1661 | P a g e  

Ophthalmic Plastic & Reconstructive 

Surgery. 2025 Aug 11:10-97. 

6. Yap YS, McPherson JR, Ong CK, Rozen SG, 

Teh BT, Lee AS, Callen DF. The NF1 gene 

revisited–from bench to bedside. Oncotarget. 

2014 Jul 7;5(15):5873. 

7. Darrigo Junior LG, Ferraz VE, Cormedi MC, 

Araujo LH, Magalhães MP, Carneiro RC, 

Sales LH, Suchmacher M, Cunha KS, Filho 

AB, Azulay DR. Epidemiological profile and 

clinical characteristics of 491 Brazilian 

patients with neurofibromatosis type 1. Brain 

and Behavior. 2022 Jun;12(6):e2599. 

8. Gutmann DH, Ferner RE, Listernick RH, Korf 

BR, Wolters PL, Johnson KJ. 

Neurofibromatosis type 1.Nature Reviews 

Disease Primers. 2017 Feb 23;3(1):1-7. 

9. Fisher MJ, Blakeley JO, Weiss BD, Dombi E, 

Ahlawat S, Akshintala S, Belzberg AJ, 

Bornhorst M, Bredella MA, Cai W, Ferner 

RE. Management of neurofibromatosis type 

1-associated plexiform neurofibromas. 

Neuro-oncology. 2022 Nov 1;24(11):1827-

44. 

10. Kolberg M, Høland M, Ågesen TH, Brekke 

HR, Liestøl K, Hall KS, Mertens F, Picci P, 

Smeland S, Lothe RA. Survival meta-analyses 

for> 1800 malignant peripheral nerve sheath 

tumor patients with and without 

neurofibromatosis type 1. Neuro-oncology. 

2013 Feb 1;15(2):135-47. 

11. Biotteau M, Déjean S, Lelong S, Iannuzzi S, 

Faure-Marie N, Castelnau P, Rivier F, 

Lauwers-Cancès V, Baudou E, Chaix Y. 

Sporadic and familial variants in NF1: an 

explanation of the wide variability in 

neurocognitive phenotype?. Frontiers in 

Neurology. 2020 May 5;11:368. 

12. Ratner N, Miller SJ. A RASopathy gene 

commonly mutated in cancer: the 

neurofibromatosis type 1 tumour suppressor. 

Nature Reviews Cancer. 2015 

May;15(5):290-301. 

13. Longo JF, Carroll SL. The RASopathies: 

biology, genetics and therapeutic options. 

InAdvances in cancer research 2022 Jan 1 

(Vol. 153, pp. 305-341). Academic Press. 

14. Koczkowska M, Chen Y, Callens T, Gomes 

A, Sharp A, Johnson S, Hsiao MC, Chen Z, 

Balasubramanian M, Barnett CP, Becker TA. 

Genotype-phenotype correlation in NF1: 

evidence for a more severe phenotype 

associated with missense mutations affecting 

NF1 codons 844–848. The American Journal 

of Human Genetics. 2018 Jan 4;102(1):69-87. 

15. Pasmant E, Vidaud D, Wolkenstein P. 

Modifier genes in NF1. InNeurofibromatosis 

Type 1: Molecular and Cellular Biology 2012 

Nov 15 (pp. 269-285). Berlin, Heidelberg: 

Springer Berlin Heidelberg. 

16. Sbidian E, Duong TA, Valeyrie‐Allanore 
L,Wolkenstein P.Neurofibromatosis type 1: 

neurofibromas and sex.British Journal of 

Dermatology. 2016 Feb 1;174(2):402-4. 

17. Lucas CH, Sloan EA, Gupta R, Wu J, Pratt D, 

Vasudevan HN, Ravindranathan A, Barreto J, 

Williams EA, Shai A, Whipple NS. 

Multiplatform molecular analyses refine 

classification of gliomas arising in patients 

with neurofibromatosis type 1. Acta 

neuropathologica. 2022 Oct;144(4):747-65. 

18. Kunihiro Ikuta,Yoshida Nishide. J. Clin. 

Med. 2022, 11(19), 5695. 

19. Gross AM, Wolters PL, Dombi E, Baldwin A, 

Whitcomb P, Fisher MJ, Weiss B, Kim A, 

Bornhorst M, Shah AC, Martin S. Selumetinib 

in children with inoperable plexiform 

neurofibromas. New England Journal of 

Medicine. 2020 Apr 9;382(15):1430-42. 

20. Ciruela A, Dixon AK, Bramwell S, Gonzalez 

MI, Pinnock RD, Lee K. Identification of 

MEK1 as a novel target for the treatment of 



Suvetha S, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 10, 1652-1663 | Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 1662 | P a g e  

neuropathic pain. British journal of 

pharmacology. 2003 Mar;138(5):751-6. 

21. Abbas M, Sami SH, Gajdács M, Tariq MJ. 

Recent FDA-approved kinase inhibitors for 

cancer therapy in 2025: A comprehensive 

review and perspectives. EXCLI journal. 

2025 Nov 14;24:1609. 

22. US Food and Drug Administration. FDA 

approves mirdametinib for adult and pediatric 

patients with neurofibromatosis type 1 who 

have symptomatic plexiform neurofibromas 

not amenable to complete resection. Silver 

Spring: FDA. 2025. 

23. hillips KA, Schiff D. Mirdametinib in 

symptomatic neurofibromatosis type 1 

plexiform neurofibromas. Expert Review of 

Anticancer Therapy. 2026 Mar 18:1-9. 

24. Silva FL, Leão RA, Schaeffer E, Cavalcante 

SF, Souza RO. The 2025 FDA Small-

Molecule Portfolio: Clinical Applications, 

Synthetic Approaches, Challenges, and 

Solutions. Journal of the Brazilian Chemical 

Society. 2026 Apr 10;37:e-20260042. 

25. Oztosun G, Armstrong A, Hirbe AC. 

Mirdametinib, an FDA-Approved MEK1/2 

inhibitor for adult and pediatric NF1-

associated plexiform neurofibromas. Expert 

opinion on investigational drugs. 2025 Sep 

2;34(9):665-73. 

26. LoRusso PM, Krishnamurthi SS, Rinehart JJ, 

Nabell LM, Malburg L, Chapman PB, 

DePrimo SE, Bentivegna S, Wilner KD, Tan 

W, Ricart AD. Phase I pharmacokinetic and 

pharmacodynamic study of the oral 

MAPK/ERK kinase inhibitor PD-0325901 in 

patients with advanced cancers. Clinical 

Cancer Research. 2010 Mar 15;16(6):1924-

37. 

27. Weiss BD, Wolters PL, Plotkin SR, 

Widemann BC, Tonsgard JH, Blakeley J, 

Allen JC, Schorry E, Korf B, Robison NJ, 

Goldman S. NF106: a neurofibromatosis 

clinical trials consortium phase II trial of the 

MEK inhibitor mirdametinib (PD-0325901) 

in adolescents and adults with NF1-related 

plexiform neurofibromas. Journal of Clinical 

Oncology. 2021 Mar 1;39(7):797-806. 

28. McCully CL, Shearer T, Gross A, Langseth A, 

Peer C, Killoran K, Garcia RC, Figg Sr W, 

Widemann B. Exth-102. Plasma and 

cerebrospinal fluid (CSF) pharmacokinetics 

(PK) of mirdametinib in a non-human primate 

(NHP) model. Neuro-Oncology. 2022 Nov 

14;24(Suppl 7):vii233. 

29. Ciuffreda L, Del Bufalo D, Desideri M, Di 

Sanza C, Stoppacciaro A, Ricciardi MR, 

Chiaretti S, Tavolaro S, Benassi B, Bellacosa 

A, Foà R. Growth-inhibitory and 

antiangiogenic activity of the MEK inhibitor 

PD0325901 in malignant melanoma with or 

without BRAF mutations. Neoplasia. 2009 

Aug 1;11(8):720-W6. 

30. Wang D, Ge L, Guo Z, Li Y, Zhu B, Wang W, 

Wei C, Li Q, Wang Z. Efficacy and safety of 

trametinib in neurofibromatosis type 1-

associated plexiform neurofibroma and low-

grade glioma: a systematic review and meta-

analysis. Pharmaceuticals. 2022 Jul 

31;15(8):956. 

31. Mueller S, Reddy AT, Dombi E, Allen J, 

Packer R, Clapp W, Goldman S, Schorry E, 

Tonsgard J, Blakeley J, Ullrich NJ. NFB-17. 

MEK inhibitor binimetinib shows clinical 

activity in children with neurofibromatosis 

type 1-associated plexiform neurofibromas: a 

report from PNOC and the NF clinical trials 

consortium. Neuro-Oncology. 2020 Dec 

1;22(Supplement_3):iii420-1. 

32. Gross AM, Wolters PL, Dombi E, Baldwin A, 

Whitcomb P, Fisher MJ, Weiss B, Kim A, 

Bornhorst M, Shah AC, Martin S. Selumetinib 

in children with inoperable plexiform 

neurofibromas. New England Journal of 

Medicine. 2020 Apr 9;382(15):1430-42. 



Suvetha S, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 10, 1652-1663 | Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                 1663 | P a g e  

 

HOW TO CITE: Suvetha S, Manojkumar A, 
Marudhamuthu M, Mathumitha M, Ponajantha P, Vimal P, 
An Overview of Mirdametinib: Drug Profile, Mechanism, 
Clinical efficacy, and Safety study in the Management of 
NF1-Associated Tumors, Int. J. of Pharm. Sci., 2026, Vol 
4, Issue 10, 1652-1663, 
https://doi.org/10.5281/zenodo.23332933 
 


