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Introduction

Cancer immunotherapy or ‘Immuno-oncology’ 
is a leading cancer treatment which works by 
modulating and boosting one’s own immune 
system such that it can learn to find and destroy 
cancer cells. 

The current approach to identify patients 
eligible for immune checkpoint involves tedious 
laboratory based assays or rely on NGS data. 

We at OneCell Diagnostics have developed an 
AI based patient selection tool ‘OncoPredikt-IO’ 
which is rapid, more precise and cost effective.

How do we best identify patients eligible for this 
treatment? 

The identification of patients who may benefit 
from cancer immunotherapy requires testing for 
three major biomarkers: 
• PDL1 expression generally done using 

immunohistochemistry (IHC) techniques, 
• Microsatellite Instability Status (MSI) generally 

done using IHC, PCR or NGS techniques and 
• Tumor Mutation Burden (TMB) which is only 

possible by using a comprehensive tumor panel 
based NGS approach. 

Figure 2: Diagram representing the AI enabled tool to 
predict key immune therapy checkpoint status from 
whole-slide images.

Challenges associated with NGS testing 

In addition to using multiple techniques for 
multiple markers, tissue samples need to be 
collected for each of one of these tests. 

Some of the major challenges can be summarized 
as follows:
• It can take several weeks to obtain results.
• It has a high failure rate.
• It requires significant amounts of tissue. 
• It is expensive.
• There may be sample QC rejection due to low 

DNA quantity in many cases. 
• MSI status may even require collection of 

multiple tissue samples to be sent to different 
laboratories. 

For these reasons, prediction through 
conventional methods becomes cumbersome and 
less reliable. 

Moreover, though a gold-standard, these 
tests are laborious, time-consuming and 
expensive for patients and may lead to 
frustration and disappointment apart from loss 
of time and money if the results conclude that 
immunotherapy is unlikely to be beneficial.

Solution: OncoPredikt-IO ‘An AI Enabled Testing 
Tool for prediction of key immune therapy 
checkpoint status’  

OneCell Diagnostics has built an AI-based patient 
selection tool ‘OncoPredikt-IO’ which has been 
trained to identify key genomic signatures for 
Immunooncology from Whole Slide H&E images 
to more definitively identify patients who should 
undergo NGS testing and are likely to benefit 
from these tests. The key biomarkers identified 
using our AI-based model are:
• Microsatellite Instability (MSI
• Tumor Mutational Burden (TMB) 

This NGS enabler tool can help save patient’s 
time and money as it is quick, cost-effective and 
requires minimal sample, in fact just an image, 
and can be done before patient undergoes 
expensive treatment and tests.
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Figure 2: Diagram representing the AI enabled tool to 
predict key immune therapy checkpoint status from 
whole-slide images.

The AI model was trained on 120 H&E slides that 
were used to identify tumour prior to manual 
microdissection for identifying key biomarkers for 
immune therapy checkpoint status assessment 
by NGS.

Figure 3: Training model for prediction of key immune 
therapy checkpoint status (a), Inference engine for 
prediction of key biomarkers for immune therapy 
checkpoint status assessment (b)

Figure 3 describes the process flow for prediction 
of key immune therapy checkpoint status 
using OncoPredikt-IO AI enabled testing tool. 
Following quality checks on the H&E slide to 
ensure good quality data (checks for cellular 
morphology, removal of non-cellular entities 
etc.), the region of interest in the tissue was 
identified and the image was then fragmented 
into multiple smaller segments (256x256 smaller 
tiles). Histopathological features were extracted, 
followed by feature mapping to predict IO status 
based on the results of NGS testing (Figure 3a). 
ResNet AI algorithm was trained to segment, 
annotate and predict key biomarkers for immune 
therapy checkpoint status. The trained model 
was able to accurately infer molecular information 
with the inference engine (Figure 3b).

Clinical Testing of OncoPredikt-IO AI Model 

Clinical studies were carried out to validate both 
the prediction of MSI status as well as TMB. 

MSI status
The AI engine was first trained on TCGA datasets 
(150 images). WSI were randomly split into 
training and validation sets designated either MSI 
or MSS based on previously generated MSI score 
from NGS data. Then, 19 Whole Slide Images 
(WSI) which were already tested for MSI status 
at MSKCC, USA were used for training, validation 
and testing.

Figure 4: Clinical testing of the OncoPredikt tool 
demonstrated a 99.3% Prediction accuracy for MSI 
status in single blinded clinical samples.
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80% of the randomized dataset was used for 
training, 10% of the randomized dataset was 
used for validation studies of the AI model. The 
remaining 10% data was used for the test set 
wherein using single blinded clinical samples, 
OncoPredikt-IO tool predicted MSI status with 
with 99.3% accuracy with 99% sensitivity and 
99% specificity in the test set (Figure 4). 

ROC/AUC curves for the samples demonstrated 
robustness of our model wherein a high true 
positive rate and negligible false positives were 
observed with a prediction time of a few minutes 
(Figure 5).

Figure 5: Receiver operating characteristic ROC/AUC 
curves for MSI status 

TMB
The AI engine was first trained on TCGA datasets 
(150 images). WSI were randomly split into 
training and validation sets designated either 
TMB- high (!10mt/Mb) or TMB-Low (<10mt/ Mb) 
based on previously generated TMB score from 
NGS data.

Figure 6: Clinical testing of the OncoPredikt tool 
demonstrated a 99.3%Prediction accuracy for TMB in 
single blinded clinical samples.

80% of the randomized dataset was used for 
training, 10% of the randomized dataset was 
used for validation studies of the AI model. The 
remaining 10% data was used for the test set 
wherein using single blinded clinical samples, 
OncoPredikt-IO tool predicted TMB with 99.3% 
accuracy with 99% sensitivity and 99% specificity 
in the test set (Figure 6). 

ROC/AUC curves for the samples demonstrated 
robustness of our model wherein a high true 
positive rate and negligible false positives were 
observed with a prediction time of a few minutes 
(Figure 7).

Figure 7: Receiver operating characteristic ROC/AUC 
curves for TMB 

Conclusion

TMB status can be accurately performed on 
diagnostic H&E slides potentially yielding results 
quickly and affordably, even when limited tissue 
is available for testing. Using our clinically and 
analytically validated OncoPredikt-IO AI based 
NGS enabler tool can enable clinicians to draw 
reasonable conclusions regarding key immune 
therapy checkpoint status biomarkers to 
identify patient candidates likely to benefit from 
Immunotherapy before they undergo expensive 
and time-consuming NGS testing.
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Table 2: Selected samples from Test Set 

TCGA-BR-6452.svs 4.18 Micro Satellite 
Instability(MSI)

Micro Satellite 
Instability(MSI)

TCGA-VQ-AA6D.svs 4.27 Micro Satellite 
Stable(MSS)

Micro Satellite 
Stable(MSS)

  External Validation MSKCC

colonrectosigmoid.svs 2.84 Micro Satellite 
Stable(MSS)

Micro Satellite 
Stable(MSS)

5227112.svs 8.91 Micro Satellite 
Stable(MSS)

Micro Satellite 
Stable(MSS)
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The AI engine was first trained on 
TCGA datasets (150 images)

WSI were randomly split into training 
and validation sets designated 
either TMB-high (>=10mt/Mb) or 
TMB-Low (<10mt/Mb) based on 
previously generated TMB score 
from NGS data

Table 2: Selected samples from Test Set 

TCGA-BR-8362.svs 4.59
Non-Tumor 

Mutation 
Burden(MSI)

Non-Tumor 
Mutation 

Burden(MSI)

TCGA-BR-8382.svs 3.52
Tumor 

Mutation 
Burden(TMB)

Tumor 
Mutation 

Burden(TMB)
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