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Fig. 1 A,B) FOXP3 Staining of SCC and

ADC Sample. A1,B1) Whole Tumor

Section digitally scanned at ×200

magnification using a ScanScope Aperio

AT Turbo slide scanner (Leica

Microsystems). A2,B2)Delineation of the

whole tumor area and 1mm2 squares

areas inside the total analyzed area.

A3,B3) Results of one single layer for

positive (in yellow) and negative (blue)

cells for FOXP3.
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B3

Table 1/ Strong correlation was shown with statistical

significance (p<0.01) between 8 randomly selected

areas and the whole tumor analysis for both SCC

and ADC cases.

FOXP3 Correlation Coefficients Using Spearman’s Rho

FOXP3
Random Areas Selected

3 areas 5 areas 8 areas 10 areas

NSCLC  

(N=48)

r 0.723 0.781 0.925 0.902

P <0.0001 <0.0001 <0.0001 <0.0001

SCC (N=29)
r 0.734 0.766 0.930 0.900

P <0.0001 <0.0001 <0.0001 <0.0001

ADC (N=19)
r 0.677 0.807 0.909 0.914

P <0.0001 <0.0001 <0.0001 <0.0001

3 areas 5 areas 8 areas 10 areas

Median 2.62 4.36 6.98 8.73

Mean 3.03 5.05 8.09 10.11

Max 7.95 13.25 21.20 26.50

Min 0.69 1.16 1.85 2.31

Total area (mm2) 3 5 8 10

Table 2 FOXP3 Analyzed Areas (% of whole tumor area)

CD3 Correlation Coefficients Using Spearman’s 

Rho

Table 3. Strong correlation was shown with statistical

significance (p<0.01) between 8 randomly selected

areas and the whole tumor analysis for the SCC

cases. Weaker correlation was found between 8

random areas and the ADC cases.

CD3
Random Areas Selected

3 areas 5 areas 8 areas 10 areas

NSCLC  

(N=49)

r 0.565 0.784 0.840 0.816

P <0.0001 <0.0001 <0.0001 <0.0001

SCC (N=30)
r 0.895 0.926 0.948 0.942

P <0.0001 <0.0001 <0.0001 <0.0001

ADC (N=19)
r 0.518 0.625 0.805 0.689

P <0.0001 <0.0001 <0.0001 <0.0001

3 areas 5 areas 8 areas 10 areas

Median 2.64 4.40 7.04 8.80

Mean 2.89 4.82 7.72 9.65

Max 8.42 14.04 22.46 28.07

Min 0.080 0.13 0.21 0.27

Total area (mm2) 2.64 4.40 7.04 8.80

Table 4 CD3 Analyzed Areas (% of whole tumor area)

Fig. 4 Variability of Density between

FoxP3 and CD3 (ADC & SCC) using

median to compare. Higher density of

positive cells for CD3 in both cohorts ADC

and SCC compare to lower density of

positive cells in the cases studied.

Fig. 3 Variability of  Correlation Coefficient 

for FOXP3 and CD3 (ADC&SCC).

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 5 10 15 20 25

C
o

rr
el

a
ti

o
n

 C
o

ef
fi

ci
en

t 
(r

)

Random Areas Selected

Correlation Coefficient Variability

FOXP3

CD3

CD3 SCC

CD3 ADC

NSCLC ADC SCC

1,440.95

1,807.62

1,274.72

285.66 293.94 275.37

Density Variability Between NSCLC 

Tumor Types

CD3

FOXP3

Immunotherapy

Immunoprofiling

Image Analysis

A novel tool that allows for 

automated characterization of 

immune cell populations within a 

tumor.

Characterizations of the 

immune microenvironment

A novel approach  with better results for a more 

personalized than traditional chemotherapy 

treatments

Fig. 2 A,B) CD3 Staining of SCC and

ADC Sample. A1,B1) Whole Tumor

Section digitally scanned at ×200

magnification using a ScanScope Aperio

AT Turbo slide scanner (Leica

Microsystems). A2,B2)Delineation of the

whole tumor area and 1mm2 squares

areas inside the total analyzed area.

A3,B3) Results of one single layer for

positive (in yellow) and negative (blue)

cells for CD3.
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Methods

Conclusion

• FFPE tumor block sections from surgically

resected NSCLC were obtained from 48

patients at The University of Texas MD

Anderson Cancer Center. The study cohort

included adenocarcinoma (ADC, N=19) and

squamous cell carcinoma (SCC, N=29).

• Four-micrometer-thick sequential histologic

tumor sections were stained against FOXP3

(regulatory T cell; clone 206D) and CD3 (T-

cell lymphocytes) using the BOND-MAX

system. Human tonsil FFPE tissues with

and without primary antibody were used as

positive and negative control.

• The slides were digitally scanned using a

ScanScope Aperio AT Turbo slide scanner

(Leica Microsystems). The evaluation was

performed on whole tumor area and on

individually drawn 1mm2 squares covering

the entire tumor area.

• A nuclear algorithm was applied to quantify

the positive cells expression in the entire

tumor and in each square area.

• Using 8 areas (1mm2 each) for FOXP3

analysis and 5 areas (1mm2 each) for CD3

analysis in the SCC Cohort (4.402% of the

tumor) is sufficient to represent the

composition of IHC cell populations in the

entire tumor section of NSCLC.

• Although the correlation is better with 8

areas for FOXP3, the standard method with

5 squares is still acceptable.

Aims
The goal of this study was to determine an

accurate approach to quantify cell populations

in tumor tissues using image analysis in

formalin-fixed, paraffin-embedded (FFPE) in

two different tumor types of non-small cell lung

carcinomas (NSCLC) tissues, adenocarcinoma

(ADC) and squamous cell carcinoma (SCC),

stained with common IHC markers to establish

a good methodology for sampling.

• The use of digital image analysis systems in

the last years has increased as a

fundamental tool to quantify conventional

chromogenic immunohistochemistry (IHC)

markers using different algorithms that those

systems provide.

• While analysis of an entire tissue section

would be the ideal approach to quantify cell

populations using biomarkers in different

tumor types, a less time consuming method

should be considered, such as a random

sampling of tissue areas or a more specific

sampling methodology for analysis.
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