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• Detection of genetic abnormalities in cancer is essential for diagnosis, therapy 
decisions, and prognosis, and is often identified by fluorescence in-situ hybridization 
(FISH).

• An alternative to manual microscopy slide review is the use of a slide scanner (Figure 
1), allowing for:

• Automated FISH slide image capture

• Remote analysis and case review 

• Adoption of a slide scanner:

• Prevents microscope bottlenecks 

• Improves workplace environment 

• Reduces classification bias and 
duplicative cell counts

• Promotes delegation of case review

• Our validation considered the clinical impact of utilizing the automated capture 
images for case interpretation compared to the current manual method.

FISH SLIDE ANALYSIS

• Clinically reviewed FISH slides were loaded onto the ASI Slide Scanner to capture cell 
images, then analyzed using the GenASIs software.

• The Acute Myeloid Leukemia (AML) panel, consisting of six probes (MetaSystems 
Probes, Inc.) encompassing three probe types, was validated for fresh cell 
suspension.

• Signal classifications and overall results of GenASIs review were compared to the 
results of manual microscopy to assess each performance characteristic.

• Overall results concordant between analysis methods.

• Bland-Altman plots suggest reduced bias using GenASIs analysis 
software, attributed to chronological cell review and elimination of 
duplicative cell review.

• Analytical sensitivity was reduced due to the static nature of captured 
images.

• Image capture was reproducible between scans.

• Use of a slide scanner allows for standardization between techs 
enabling confidence in training less experienced individuals without 
negatively impacting clinical results.
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Accuracy and 
Reference Range

Per Probe

• 10 abnormal

• 20 Within Normal Limits 
(WNL)

Precision Triplicates

Per Probe Type

• 1 abnormal

• 1 WNL

Analytical Sensitivity

Per Probe

• 20 WNL

• 5 “normal”

Figure 1. Applied Spectral Imaging (ASI) 99-Slide Tray 
Loader, Elevator and Slide Scanner.
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Figure 2. FISH slide analysis workflow. 

Table 1. AML FISH Panel probe types, probes with representative abnormal images and signal patterns.
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Figure 3. Performance characteristics and quantity of samples reviewed for each probe or probe type evaluated.

1. ACCURACY

• Reportable abnormal signal patterns were plotted to assess analysis method 
agreement with a range of R2 values from 0.43 to 0.96 (Figure 4A1-3).

• Bland-Altman plots of reportable abnormal signal patterns suggest the review 
methods are comparable (Figure 4B1-3).

• Plots demonstrate systematic bias toward the manual method.  

• One outlier observed for EGR1-5p15 probe.

• Overall qualitative concordance for all 6 probes was 100% (190/190) (Table 2).

2. ANALYTICAL SENSITIVITY

• Beta inverse calculation established higher cutoffs for some abnormal signal 
patterns.

• Most cutoffs differed by ± 1% from the established manual cutoffs.
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3. PRECISION

• The scan template algorithm captures cell images in a reproducible 
pattern.
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B1. Bland-Altman Plot 
RUNX1T1/RUNX1 

% Abnormal Signals

RUNX1T1/RUNX1 Fresh Suspension FISH 200 Cell Cutoffs

2F1R1G 1F1R1G 1R1G 1R2G 2R1G 2R3G 2R4G 3R2G 3R3G 4R4G 1F2R1G 1F1R 4R3G 1F1G

Current 
Manual 
Review

2% 11% 3% 6% 6% 4% 3% 3% 4% 4% 3% 4% NA NA

GenASIs 
Review

2% 8% 4% 8% 5% 5% 3% 4% 3% 4% 2% 2% 3% 3%

Finalized 
Cutoff

2% 11% 4% 8% 6% 5% 3% 4% 4% 4% 3% 4% 3% 3%

PERFORMANCE CHARACTERISTIC ASSESSMENT
Table 3. Comparison of the manual review and GenASIs review analytical sensitivity values for the RUNX1T1/RUNX1 probe. 
Values that differ by > 1% are highlighted. F = fusion; R = red; G = green. 

Table 2. Qualitative concordance between FISH slide analysis using the manual method and the GenASIs analysis software. CONCLUSIONS

Figure 4. Scatter plots (A1-A3) showing percentage of abnormal cells observed between methods for three probes. Bland-
Altman plots (B1-B3) showing the mean bias between the two review methods for three probes, solid line represents 
mean bias, dashed lines represent the limits of agreement.

Probe 
(Probe Type) 

[Expected 
Result]

Scan Image 1 Scan Image 2 Scan Image 3

Min-Max # 
Cells Captured 

(Difference) 
[Std. Dev.]

Qualitative 
Concordance 

Across 
Replicates 

[Result]

RUNX1T1/RUNX1 
(DC/DF) 

[Abnormal]

405-411
(6)
[4]

100%
[Abnormal]

KMT2A 
(BAP)

[Abnormal]

263-298
(35)
[19]

100%
[Abnormal]

RUNX1T1/RUNX1
(DC/DF)
[WNL]

286-332
(46)
[24]

100%
[WNL]

CBFB
(BAP)
[WNL]

257-389
(32)
[19]

100%
[WNL]

EGR1-5p15 
(LSI) 

[Abnormal]

404-426
(22)
[13]

100%
[Abnormal]

D7S486-D7Z1 
(LSI)

[WNL]

404-418
(14)
[8]

100%
[WNL]

Table 4. Case Data Manager (CDM) slide viewer images of precision samples. The green circle indicates 
the probed slide region. The blue dots represent the frame within the region where the slide scanner 
captured cell images. 
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B2. Bland-Altman Plot
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y = 0.67x + 0.15
R² = 0.43
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