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INTRODUCTION

A 62 year old male former smoker presented emergently to an outside hospital with acute

onset expressive aphasia of unknown etiology and was treated for stroke with tissue

plasminogen activator infusion. Additional history revealed a 5 month history of headaches,

weight loss, fatigue, poor work performance and episodic symptoms of significant

confusion, expressive aphasia, dressing apraxia, gait imbalance, and hypersomnolence.

Lumbar puncture revealed hypercellular cerebrospinal fluid (CSF, WBC 39 cells/mL) and

increased protein (178g/dL). Computed tomography (CT) demonstrated a mass in the right

lower lobe with innumerable ‘miliary’ nodules in bilateral lungs (figure 1A). A positron

emitting tomography (PET)/CT and brain magnetic resonance imaging (MRI) with and

without contrast re-demonstrated a hypermetabolic right lobe mass with no extrathoracic

metastases and diffuse nodular leptomeningeal enhancement with extension along cranial

nerves consistent with leptomeningeal metastases (figure 2A). Core needle biopsy of the

right lobe nodule demonstrated a moderately differentiated adenocarcinoma that was CK7+

and TTF1+ by immunohistochemistry. Allele-specific real-time PCR EGFR mutational

testing (Qiagen, Manchester, UK) revealed an in-frame deletion in exon 19 of EGFR. Dual

ALK/ROS1 FISH was negative for either gene rearrangement. The patient was hospitalized

for failure to thrive with an Eastern Cooperative Oncology Group (ECOG) performance

status of 4 and was started on erlotinib (150 mg/day), dexamethasone and levetiracetam.

Marked improvement in his neurologic symptoms occurred within weeks of initiating

erlotinib, and restaging CT demonstrated marked decrease in the size of the primary tumor

and miliary nodules (figure 1B). Restaging brain MRI showed significant decrease of

leptomeningeal enhancement (figure 2B). At this point the patient’s neurological function

had improved and he was no longer experiencing abrupt onset spells or seizure activity. He
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was living independently, driving, and was primarily responsible for all activities of daily

living. Montreal Cognitive Assessment score improved from unable to perform to a normal

score of 29 out of a possible 30 points. The patient remained on erlotinib with continued

partial response in his intrathoracic disease with leptomeningeal progression by MRI and

associated cognitive decline after 8 months of sustained clinical and radiographic response.

Progression of the leptomeningeal disease caused a significant decline in the patient’s

performance status including confusion, short-term memory loss, progressive ataxia, and

urinary incontinence. He was determined to be an unsuitable candidate for brain radiation or

systemic treatment. After approximately 8 months the dose of erlotinib was increased to

1500mg weekly in an attempt to achieve higher CNS penetration. Treatment was

discontinued after 4 weeks of pulsatile high dose erlotinib and dexamethasone for edema

related symptoms with no improvement in his neurological status. Hospice care was

initiated, and shortly thereafter the patient passed away.

DISCUSSION

EGFR tyrosine kinase inhibitors (TKIs, e.g. erlotinib, gefitinib, afatinib) are the preferred

first line therapy for patients with activating mutations in EGFR due to superior efficacy and

tolerability compared to standard chemotherapy.1-3 Penetration of erlotinib into the CNS is

limited by the blood-brain barrier, with one pharmacokinetic trial of NSCLC patients with

CNS metastasis reporting mean steady-state cerebrospinal fluid erlotinib (CSF) values of 54

ng/mL (standard deviation +/− 30ng/mL) which is equivalent to 5.1% (standard deviation +/

−1 .9%) of the study cohort’s mean steady state plasma concentration. However, steady state

CSF values of 54ng/mL well exceed known median inhibitory concentration of (IC50) of

cell lines with sensitizing L858R and deletion 19 EGFR mutations treated with erlotinib.4

EGFR TKIs gefitinib and erlotinib have demonstrated activity against leptomeningeal

metastases at standard dosages.5, 6 Furthermore, EGFR deletion 19 mutations may be

predictive for improved outcomes for leptomeningeal metastasis as suggested by a recent

cohort study that demonstrated that patients with EGFR deletion 19 mutations have

improved clinical outcomes when compared to EGFR exon 21 mutation and EGFR wild-

type cohorts with leptomeningeal metastasis. Median time to progression or symptom

deterioration for patients with leptomeningeal metastasis was 7.8 months in the exon 19

deletion subgroup compared to 0.9 and 1.9 months in the wild type and exon 21 mutation

cohorts, respectively.7

Where concerns regarding EGFR TKI penetration into the CNS exist or toxicity to standard

daily dosages of erlotinib exist, pulsatile weekly erlotinib can improve both CSF drug

concentration and CNS response.8, 9 While there was an attempt to recapture CNS response

with pulsatile weekly erlotinib in our patient, it was proven unsuccessful with continued

cognitive decline. It is unknown if the patient’s leptomeningeal relapse and continued

progression was due inadequate delivery of erlotinib into the CNS or development of a

secondary resistance mutation within the CNS. Isolated T790M resistance mutations within

the CNS and different inter-patient mechanisms of resistance to EGFR inhibition (between

the CNS and other areas of visceral metastasis) have been described in other case reports. 10
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CONCLUSION

The presence of diffuse miliary pulmonary nodules has been associated with EGFR

mutations and EGFR exon 19 deletion mutations specifically.11-13 Other analyses report an

increased presence of a miliary pattern of CNS disease for NSCLC harboring a EGFR exon

19 deletion when compared to matched EGFR wild-type and EGFR exon 21 insertion

mutations, suggesting an EGFR exon 19 specific tropism for growth and metastasis.14 This

is the first report to describe a miliary pattern of intrapulmonary and leptomeningeal

metastasis in the same patient and suggests that an increased probability of miliary-specific

pattern of metastasis may exist for both organ systems in patients with EGFR exon 19

deletion mutation NSCLC. Larger series containing EGFR mutated NSCLC subpopulations

and patterns of metastatic spread are needed to confirm this phenomenon.

We also describe a prolonged systemic and CNS response to standard dose erlotinib for

greater than 8 months with near complete resolution of visceral disease. Lastly, the case

report further emphasizes the safety, tolerability, and clinical benefit of erlotinib in a

scenario where hospice was the sole other recommendation to almost complete return of

previous functional status for an extended period of time. This underscores the notion that

poor performance status and consideration for palliative care/hospice should not eliminate

molecular testing from evaluation and treatment algorithms.
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CLINICAL PRACTICE POINTS

- EGFR positive non-small cell lung cancer (EGFR+ NSCLC) have improved

clinical outcome with leptomeningeal carcinomatosis when compared to wild-type

cohort.

- EGFR + NSCLC patients with leptomeningeal carcinomatosis can respond to both

standard (150mg/d) and pulsatile high dose (1000-1500mg/week) erlotinib with

improvement of cognitive function

- Patients with EGFR 19 deletion mutation NSCLC demonstrate a miliary pattern of

pulmonary metastasis and propensity for leptomeningeal disease. This case report is

the first to describe these linked phenomena.

Poonia et al. Page 5

Clin Lung Cancer. Author manuscript; available in PMC 2015 March 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



1).
Magnified axial Computed Tomography images of the chest (Panels A,B) demonstrating

miliary disease burden within the right lower lobe of the lung at initial staging (Panel A).

Additional representive axial image of the right lower lobe demostrating near complete

resolution approximately 3 months after intiating erlotinib (Panel B).
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2).
Axial T1 post-contrast images of Brain MRI with and without contrast (Panels A and B)

demonstrating leptomeningeal enhancement in the subarachnoid spaces prior to erlotinib (A,

arrow) with radiographic response approximately 4 months after initiating erlotinib (B).
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