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SUPPLEMENTAL MATERIAL 

Mah, et al., 2007 

 

General information on lung TMA and patient samples  

 We have constructed a high-density tissue microarray (TMA) from formalin-fixed, paraffin-

embedded lung specimens of benign and tumor tissues from human lung obtained from surgical 

cases between 1985-2002 (Department of Pathology and Laboratory Medicine, UCLA Medical 

Center). In this study, 1,681 tissue spots were analyzed representing 422 informative cases. Of 

these cases, 212 were women, and 210 were men, with ages ranging from 26 to 88 years (mean 

age of 65 years for men and women). In this study we examined non-small cell lung cancers 

(NSCLC). The histo-pathological breakdown of the cases were as follows: 249 cases were 

adenocarcinoma (143 women, 106 men), 112 were squamous cell carcinoma (41 women, 71 

men), 37 large cell undifferentiated carcinoma (17 women, 21 men). Using the AJCC staging 

criteria, 293 patients were Stage I / II (157 women, 136 men), 99 were Stage III / IV (41 women, 

58 men). Only tissue from the initial primary surgical cases was evaluated.  

 Classification of lung carcinomas was based on The World Health Organization (WHO) 

histological classifications (Travis, WD et al. World Health Organization Classification of 

Tumours. Pathology and Genetics of Tumours of the Lung, Pleura, Thymus and Heart. IARC 

Press: Lyon 2004). 

 Tumor staging was according to the American Joint Committee on Cancer (AJCC) and the 

International Union Against Cancer (UICC) tumor-node-metastasis (TNM) classification system 

(Greene FL, Page DL, Fleming ID, et al, eds. AJCC Cancer Staging Manual. 6th ed. New York: 

Springer; 2002:223-240.; Sobin LH, Wittekind C, eds. UICC TNM Classification of Malignant 
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Tumours. 6th ed. New York, NY: Wiley-Liss; 2002:131-141). Surgical pathology was used for T 

stage determination. Clinical, radiographic and/or postoperative pathologic information was used 

to determine N and M stages.  

 Table 1S shows the distribution of patients with respect to different clinicopathologic 

variables when separated into high or low aromatase expression. Hormone replacement therapy 

status was not available for women in this study. The endpoint of the study was disease-specific 

death. The survival time is given in months and represents the period from disease diagnosis to 

death. Patients alive at last follow-up or those with deaths not due to disease were censored at 

last follow-up. Death of unknown cause were excluded.  

 

Pooling Criteria 

 In order to arrive at a single expression value across multiple informative tumor tissue spots 

in each case, the mean integrated value was calculated. NSCLC histologies included in the 

population survival analyses were adenocarcinoma, large cell carcinoma, squamous cell 

carcinoma, adenosquamous carcinoma, adenoid cystic carcinoma and mucoepidermoid 

carcinoma. Excluded in the analyses were tissue spots representing any other histology and/or 

distant metastases.  

 

Determination of Optimal Cut-Points 

 In the body of the manuscript, we highlighted a midpoint cut-point of 1.5. This value is also 

the median value for aromatase integrated expression for the population. This value was used to 

minimize potential artificial overfitting of the data. In addition, splitting the population at the 
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midpoint of expression, could be more amenable to potential clinical applications. As described 

in the body of the manuscript, this cut-point yielded highly significant results.  

 In addition to utilizing the mid-point, we also determined the optimal cut-point for these data. 

Thus, the robustness of the aromatase expression cut-point was examined by testing cut-off 

values across the full spectrum of potential aromatase intensities using 0.01 intervals from 0.0 - 

3.0 using protocols similar to those described1,2. The optimal cut-point for dichotomized 

integrated intensity values was determined to be at 1.3; at this value, there was a maximum 

hazard ratio and a minimal P-value.  

 Notably, use of the optimal cut-point of 1.3 yielded a conclusion identical to that presented in 

the body of this manuscript; the only difference was that lower P-values (i.e., higher 

significance) was obtained for all the survival analyses. A representative example is shown in 

Fig. 1S.  Nevertheless, despite the even greater significance using 1.3, we opted to present the 

more conservative data using a cut-off of 1.5 for the stated reasons above.  
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Supplementary Table 1S. Clinico-pathologic characteristics and aromatase expression group membership in men and women with 
NSCLC. 
 

  Women > 65 years Women < 65 years Men 

Characteristics 
Aromatase 

>1.5a 

Aromatase 

<1.5b 
p-value

Aromatase 

>1.5 a 

Aromatase 

<1.5 b 
p-value 

Aromatase 

>1.5 a 

Aromatase 

<1.5 b 
p-value

Total 65 64   40 43   96 115   

Agec 72.2 (65-88) 72.3 (65-86) 0.82e 54.0 (34-64) 54.8 (39-64) 0.78e 66.5 (26-87) 63.9 (33-83) 0.11e 

Stage   0.30f   0.81 f    0.43 f  

Stage I & IId 51 (78%) 52 (81%)   25 (63%) 29 (67%)   63 (66%) 73 (63%)   

Stage III & IVd 11 (17%) 6 (9%)   12 (30%) 12 (28%)   23 (24%) 35 (30%)   

Grade   0.36 f    0.25 f    1.0 f  

Grade (1 & 2) d 29 (45%) 34 (53%)   17 (43%) 20 (47%)   40 (42%) 51 (44%)   

Grade (3 & 4) d 31 (49%) 25 (39%)   23 (58%) 15 (35%)   49 (52%) 60 (52%)   

Smoking   0.48 f   1.0 f    0.75 f  

Smoking historyd 48 (74%) 52 (81%)   31 (78%) 31 (72%)   77 (81%) 100 (87%)   

Non-smoking historyd 13 (20%) 9 (14%)   7 (18%) 6 (14%)   5 (5%) 5 (4%)   

NSCLC Histology   0.15 g    0.78 g    0.32 g  
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Adenocarcinomad 39 (60%) 42 (66%)   28 (70%) 34 (79%)   48 (51%) 58 (50%)   

Squamous  cell carcinomad 17 (26%) 14 (22%)   6 (15%) 4 (9%)   31 (33%) 40 (35%)   

Large cell carcinomad 8 (12%) 3 (5%)   3 (8%) 3 (7%)   8 (8%) 13 (11%)   

Otherd,h 1 (2%) 5 (8%)  3 (8%) 2 (5%)  9 (9%) 4 (3%)  

a Mean integrated intensity values of greater than 1.5 (out of a total of 3) 

b Mean integrated intensity values of less than or equal to 1.5 (out of a total of 3) 

c Mean (range) for total cases of NSCLC and all subsets. 

d Numbers in parentheses represent percentages for category totals. 

e P-value was determined by the Mann-Whitney test. 

f P-value was determined by the Fisher's Exact test. 

g P-value was determined by the Pearson's Chi Square test. 

h Tumors in this category are adenosquamous carcinoma, adenoid cystic carcinoma and mucoepidermoid carcinoma. 
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Supplementary Table 2S. Aromatase expression in clinico-pathologic subsets of NSCLC patients 

 

 Men Women ≥ 65 years Women < 65 years  

Group Mean + SEMa n Mean + SEMa n Mean + SEMa n P b 

Total 1.46 ± 0.04 210 1.50 ± 0.06 129 1.46 ± 0.06 83 0.71 

Stage             

Stage I/II 1.50 ± 0.05 136 1.48 ± 0.07 103 1.44 ± 0.08 54 0.84 

Stage III/IV 1.37 ± 0.09 58 1.71 ± 0.14 17 1.49 ± 0.13 24 0.16 

Grade             

Grade 1/2 1.47 ± 0.08 90 1.42 ± 0.08 63 1.37 ± 0.11 36 0.82 

Grade 3/4 1.47 ± 0.05 109 1.62 ± 0.09 56 1.61 ± 0.08 38 0.18 

Smoking             

Smokers 1.46 ± 0.50 177 1.47 ± 0.06 100 1.49 ± 0.07 62 0.92 

Non-smokers 1.36 ± 0.24 10 1.67 ± 0.16 22 1.53 ± 0.23 13 0.65 

Tumor Histology             
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Adenocarcinoma 1.43 ± 0.06 106 1.43 ± 0.70 81 1.41 ± 0.07 62 0.90 

Squamous cell 

carcinoma 
1.52 ± 0.08 71 1.61 ± 0.12 31 1.54 ± 0.16 10 0.71 

Large cell carcinoma 1.32 ± 0.08 21 1.85 ± 0.17 11 1.59 ± 0.24 6 0.03 

 

a Mean integrated expression + standard error of the mean 

b Kruskal-Wallis rank sum test (between gender and age subgroups) 
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Supplementary Table 3S. Clinico-pathologic characteristics of the patient cohort represented in the validation TMA constructed at 
MD Anderson. 

 

Group Total 
Women 

Men 
> 65 years < 65 years 

Patient population 337 104 79 154 

Stage        

Stage I/II 273 85 59 129 

Stage III/IV 63 19 20 24 

Tumor Histology        

Adenocarcinoma 211 71 63 77 

Squamous cell carcinoma 120 32 15 73 

Large cell carcinoma 1 0 0 1 
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Figure 1S. Aromatase expression levels predict probability of survival in women 65 years of 

age and older with Stage I and II NSCLC. A Kaplan-Meier survival plot for individuals with 

NSCLC is displayed. Solid lines show lower aromatase expression (< 1.35 mean integrated 

intensity) and dashed lines show higher aromatase expression (> 1.35 mean integrated intensity). 

N is the number of individuals in each category. Women with Stage I/II NSCLC who were age 

65 years and older and who have lower aromatase expression have increased probability of 

survival compared to those with higher tumor aromatase expression (P=0.0002). In this sub-

population, at 5 years, 86% of women with lower aromatase survived while only 53% of women 

with higher tumor aromatase survived. 

Women 65 years and older; Stage I/II NSCLC 
Cut-point 1.35 
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Figure 2S. Aromatase expression in a patient cohort from MD Anderson Center predict 

probability of survival in women 65 years of age and older with Stage I and II NSCLC. A 

lung cancer TMA was obtained from MD Anderson Cancer Center and used for validation of the 

results obtained on the TMA constructed at UCLA. The patient population of the MD Anderson 

TMA is shown in Table 3S. A Kaplan-Meier survival plot for individuals with NSCLC is 

displayed. Solid lines show lower aromatase expression (< 0.45 mean integrated intensity) and 

dashed lines show higher aromatase expression (> 0.45 mean integrated intensity). N is the 

number of individuals in each category. Women with Stage I/II NSCLC who were age 65 years 

and older and who have lower aromatase expression have increased probability of survival 

compared to those with higher tumor aromatase expression (P=0.005). 

M.D. Anderson TMA 
Women > 65 years with stage I / II NSCLC 


