


 26 

carcinomatosis in non-small-cell lung cancer patients: impact on survival and correlated 

prognostic factors. J Thorac Oncol. International Association for the Study of Lung 

Cancer; 2013;8:185–91.  

 

Figures 

 

Figure 1. Workflow for comparing solid versus leptomeningeal NSCLC brain metastases. Patients 

undergoing clinical confirmation of leptomeningeal disease (n=8) have a lumbar puncture compared to 

normal DNA from either a corresponding blood or saliva sample. Following centrifugation and extraction 

of DNA, exome sequencing data were compared to dbGaP data on 26 solid NSCLC brain metastases. 
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Figure 2. Common gene mutations in LMD identified by WES. (A) Mutation fraction and coverage of 

each EGFR mutation, LM5 was identified by ddPCR, shown in red; (B) mutation loci on EGFR gene; (C) 

mutation loci on TP53 gene. 

 

 

E7
46

A7
50

de
l

E7
46

A7
50

de
l

L7
47

S7
52

de
l

S7
68

I
D

77
0N

77
1i

ns
G

L8
58

R
L8

58
R

S3
92

fs

R
24

8W

S1
83

A
K1

39
fs

C
13

5F

LM 1
LM 2 LM 6

LM 5

LM 7LM 3
LM 8LM 4

EGFR

TP53

(A) EGFR mutations

LM2: D770N771insG

LM8: E746750del

LM5: L858R

LM4: E746A750del

LM1: S768I

LM6: L747S520del

LM1: L858R

(B)

(C)

LMD Solid tumor

TP
11

2
TP

11
9

TP
12

1
TP

16
4

TP
18

2
TP

22
8

TP
78

TP
95

PB
00

31
PB

00
34

PB
00

36
PB

00
42

PB
00

52
PB

00
86

PB
00

91
PB

01
03

PB
01

15
PB

01
19

PB
01

60
PB

01
61

PB
01

99
PB

02
01

PB
02

27
PB

02
61

PB
02

62
PB

02
63

PB
03

21
PB

03
33

PB
03

37
PB

03
44

PB
03

47
PB

04
05

PB
04

41

CD274
ERBB2

PTEN
ROS1
DDR2
NRAS

NTRK1
BRAF

MET
ALK

FGFR1
PIK3CA

KRAS
EGFR
TP53

Frame shift In−frame indel Missense NonsenseA

0.0%
3.8%

0.0%
3.8%

0.0%
3.8%

0.0%
3.8%

0.0%
7.7%

0.0%
7.7%

0.0%
7.7%

0.0%
11.5%

12.5%
3.8%

0.0%
19.2%

12.5%
7.7%

12.5%
7.7%

0.0%
50.0%

75.0%
3.8%

50.0%
50.0%

CD274
ERBB2

PTEN
ROS1
DDR2
NRAS

NTRK1
BRAF

MET
ALK

FGFR1
PIK3CA

KRAS
EGFR
TP53

0.00 0.25 0.50 0.75
Frequency

cancer Solid tumor LMDB

LM
3

LM
4

LM
5

LM
6

LM
7

LM
8

LM
1

LM
2

not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission. 
The copyright holder for this preprint (which wasthis version posted November 20, 2017. ; https://doi.org/10.1101/222349doi: bioRxiv preprint 

https://doi.org/10.1101/222349


 28 

Figure 3. Canonical genes in LMD and solid brain metastases. (A) mutation types across all samples 

(B) mutation frequency in LMD and solid metastases 

 

 

Figure 4. Cell free DNA in cerebral spinal fluid reflects mutations in NSCLC leptomeningeal 

disease. Representative ddPCR plots of point mutations detected in CSF cellular DNA and cfDNA in two 

patients with cytology positive CSF. LM5 (A, B) underwent ddPCR for EGFRL858R, while LM8 was 

tested for mutation TP53R248W. The mutant fraction in cell free (A, C) compared to cellular (B, D) DNA 

varies depending upon peripheral blood contamination. 
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Figure 5. Correlation of EGFR mutation and LMD progression. (A) Wilcoxon rank sum test of time 

interval from primary cancer diagnosis to LMD diagnosis (B) Kaplan-Meier plot on interval from primary 

cancer diagnosis to LMD diagnosis. (C) Patients survival from the point of LMD diagnosis; (D) Patients 

survival from the point of primary cancer diagnosis.  
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Table 1. Demographic table of retrospective analysis of 52 LMD patients 
 

 

Total  
(n = 52) 

WES + Retrospective 
EGFR+  
(n = 36) 

WES + Retrospective 
EGFR- 
(N = 16) 

Sex, Female 34 (65.4%) 26 (72.2%) 8 (50.0%) 
age at LMD Diagnosis (year) 

   
Median (Range) 65 (25 - 85) 65 (25 - 83) 64 (40 - 85) 

Race/Ethnicity 
   

White 25 (48.1%) 16 (44.4%) 9 (56.3%) 
Asian 21 (40.4%) 16 (44.4%) 5 (31.3%) 
Hispanic/Latino 3 (5.8%) 3 (8.3%) 0 (0.0%) 
Other/Omitted 3 (5.8%) 1 (2.8%) 2 (12.5%) 

Smoking History 17 (32.7%) 10 (27.8%) 7 (43.8%) 
Alive at Time of Analysis 13 (25.0%) 7 (19.4%) 6 (37.5%) 
KPS at LMD Diagnosis 

   
Median (Range) 70 (20 – 90) 70 (30 – 90) 65 (20 – 90) 

Extracranial Metastases 34 (66.7%) 23 (65.7%) 11 (68.8%) 
Treatment Prior to LMD Diagnosis, % 

   
Chemotherapy 50 (97.1%) 34 (97.1%) 16 (100%) 
Immunotherapy 22 (43.1%) 13 (37.1%) 9 (56.3%) 
EGFR Targeted Therapy 37 (71.1%) 37 (91.4%) 0 (0.0%) 
Brain Radiation 28 (53.8%) 17 (47.2%) 11 (68.8%) 
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