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DESCRIPTION
Leptomeningeal Carcinomatosis (LMC) is rare yet devastating 
complication of advanced malignancies whereby cancer cells 
metastasize to the leptomeninges, namely the arachnoid and the 
pia mater, causing neurological symptoms via cancer involvement 
of the cerebrospinal fluid. LMC is an incurable condition and 
confers a very poor prognosis, with median overall survival rate 
of 2 to 3 months [1]. Common manifestations of LMC include 
headache, nausea, vomiting, and neck and back pain. Various 
neurological symptoms have also been reported including facial 
droop, hallucinations, paresthesia, sensorineural hearing loss, 
altered mentation, and muscle weakness [2].

Currently, management of LMC is mostly palliative with systemic 
and/or intrathecal (IT) therapies. However, neither approach is 
considered sufficiently effective, and although extended survival 
is occasionally achieved, the goals of treatment remain palliation 
of symptoms and improving quality of life. Due to relative rarity 
of this condition (LMC is diagnosed in about 5 percent of 
patients with advanced cancer) and short average survival period, 
patients with LMC are frequently excluded from clinical trials, 
thus limiting systemic evaluation of novel therapies in this 
population of patients with poor prognosis [3]. Systemic therapy 
is preferred over IT therapy for most patients with a systemic 
therapy option that has both efficacy against the primary tumor 
and a reasonable likelihood of Central Nervous System (CNS) 
penetration or activity. There are now a number of new systemic 
therapies across various cancers that have offered more targeted 
approach and have a higher likelihood of CNS penetration.

In breast cancer, recent approval of an oral Tyrosine Kinase 
Inhibitor (TKI), tucatinib, was based on the fact that the drug 
showed an improved overall survival and was especially effective 
in patients with CNS metastases [4]. The progression-free survival 
at 1 year for patients with brain metastases (nearly half of the 
patients on study) was 25% in the tucatinib combination arm, 
compared to 0% in the placebo combination group (hazard ratio 
0.46, P<0.001).

Osimertinib has a significant intracranial activity in patients 
with Non-Small Cell Lung Cancer (NSCLC). In the phase 1 

study, osimertinib, a third-generation oral TKI showed a 41% 
overall response rate, with median overall survival of 11 months 
in patients with cytologically confirmed LMC who had previously 
progressed on EGFR-TKI therapy [5]. In the recent study, 
adjuvant osimertinib appeared to prevent development of CNS 
metastases in patients with stage Ib-III NSCLC, with 82%
reduction in the risk of CNS recurrence at 24 months, compared 
to placebo [6].

Similarly, alectinib and other second-generation ALK inhibitors 
have shown to be effective in treatment of patients with NSCLC 
and CNS metastases, including LMC. In this study, patients with 
measurable CNS lesions at baseline had an 81% response with 
38% complete response with alectinib, compared to 50%and 
1%, respectively, with crizotinib. The duration of response 
was also longer with alectinib, 17 months versus 5.5 months 
with crizotinib [7].

In patients with BRAF-positive malignant melanoma and brain 
metastasis at baseline, dabrafenib, a selective BRAF V600E 
inhibitor, showed a complete or partial response of 30% in a 
phase II study [8]. Likewise, vemurafenib, another oral BRAF 
inhibitor, was also effective in treatment of patients with 
metastatic melanoma and symptomatic CNS involvement, with 
37% achieving over 30% response in the brain [9-11].

With these highly active systemic therapies and patients living 
longer, the incidence of CNS metastases and LMC is expected to 
be increasing. Understanding the mechanisms of effectiveness 
(and failure) in the CNS may allow for future development of 
more effective therapies.

CONCLUSION
Nonetheless, risk of adverse effects must be carefully weighed 
when choosing these agents. For instance, osimertinib is 
associated with higher risk of Cancer Therapy-related Cardiac 
Dysfunction (CTRCD) than conventional EGFR-TKIs. Among 
ALK inhibitors, alectinib showed an overall improved toxicity 
profile than crizotinib with less frequent grade 3 to 5 adverse 
events such as increased liver enzyme levels and QTprolongation. 
Both BRAF inhibitors dabrafenib and vemurafenib are known to 
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cause several dermatologic toxicities including actinic keratosis, 
hand-foot skin reaction, and cutaneous squamous cell 
carcinoma. In patients receiving tucatinib, the most common 
adverse events observed were palmar-plantar erythrodysesthesia 
syndrome, nausea, vomiting, and fatigue.
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