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Conspectus:Data-,information-,knowledge-, intelligence-, method- bases play a pivotal role to 
understand, design and control desired targets in health, communication, defence and industrial domains. 
The evolution of data-acquisition methods of increasing accuracy/precision through electronic 
instruments revolutionised input to output transformation.  In addition to numerical/logical/attribute data 
systems, 2D-/3D-images, figures, multi-way tables and scripts opened new vistas in data-to-information 
transformation in sub-goals of a task.  In this decade, the application of adoptive-trust-worthy-nascent 
xAI tools in medical sciences changed the scenario of age-old practising protocols.In this communication, 
select research reports dealing with xAI in medical diagnosis during the year 2021 are briefly described 
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Cancer 

 

xAI.Med.  2021-09 
Distant metastasis in head and Neck Cancer 

 
 
a) Raw images imported to the model 
b) Gradient class activation map (Grad-CAM) of the penultimate convolution block 
c) Merged image of columns a, and b 
 
 
 

 

Heart  diseases 
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xAI.Med.  2021-31 
DataSet – Flow Diagram 

 
 
 

xAI.Med.  2021-31 
Explainable DLM for detecting atrial fibrillation 
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DLM deep learning model 

BN denotes batch normalization layer 
CONV convolutional neural network layer  
FC fully connected layer 

 
ECG electrocardiogram 
 

 

xAI.Med.  2021-31 
Performances of explainable deep learning model to detect atrial fibrillation 

 

 
ECG electrocardiogram-- DLMdeeplearningmodel 

o CI confidence interval  o NPV negative predictive value 
o PPV positive predictive value 

 

xAI.Med. Heart 2021-20 
Explainable prediction model of heart disease 
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xAI.Med.  2021-20 
FCRLC architecture 

 
 
 

xAI.Med.  2021-20 
Fuzzy partitions of linguistic variables  

Sex , Chol; CP  
 



AAACNN-54BFit.xAIM.2021                                                                                                              450 
 

 
 
 

xAI.Med.  2021-20 
Explanation interface of FCRLC 

 

 
 
 

 

ECG Analysis 

 

xAI.Med.  2021-06 
Mach Lrn and xAI 
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xAI.Med.  2021-06 
 

 
 

Incorporating explanation in time series 
 

 

xAI.Med.  2021-06 
possible perturbations applied to the R peak of the heartbeat 

 
 
 

xAI.Med.  2021-06 
shapelets S1, S2--- MIT-BIH ECG dataset 
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xAI.Med.  2021-06 
Jaccard’s index 

 
 
 

xAI.Med.  2021-06 
Post-hoc methods 
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xAI.Med.  2021-06 
Representation of the CNNAmpmisbehaviour 

 
 

LIME explanations for false negatives of class S (on the left) 
LIME explanations for correct classifications of class S (on the right) 

 
xAI.Med.  2021-06 

SHAP explanations 

 
Binary CNNAmp+Dev 
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xAI.Med.  2021-06 
 

 
 

A screenshot of visual explanation for a single ECG 
 

xAI.Med.  2021-06 
visual explanation for a single ECG 
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xAI.Med.  2021-06 
Boxplots of the perceived typicalness of the visual explanations 
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xAI.Med.  2021-06 
Boxplots of the visual explanations  ---  grouped by kind of heartbeat 

 
 
 Circles correspond to the explanations of the single ECGs 
 Averages are indicated with a small cross 

 

xAI.Med.  2021-06 
 

 
 

Histograms of the perceived usefulness and typicalness of the explanations 
 
 

xAI.Med.  2021-112 
Expert IF-THEN rules 
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xAI.Med.  2021-112 
Expert algorithm’s inference process 

 

 
 
 

xAI.Med.  2021-112 
sensitivity, specificity, balanced accuracy, and area under the ROCcurve of the expert algorithm and 

human participants (mean values) 
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Classification:  40 ECGs   (TdP risk n = 20, no risk n = 20) 
 

xAI.Med.  2021-112 
Decision tree IF-THEN rules when trained on imbalanced and balanced class data 
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ASD 

 

xAI.Med.  2021-05 
Method-flow 

 
 

 
 

xAI.Med.  2021-05 
Method-flow 

 
 
 

xAI.Med.  2021-05 
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Two-nearest neighbor topology in the right hemisphere 
 

xAI.Med.  2021-05 
. Decision tree 

 
 Subdivisions:  related to the log-variance values 

 
 

xAI.Med.  2021-05 
ASD 
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COVID-19 

 

xAI.Med.  2021-18 
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! Open knowledge sources  
! xAI: capable of hypothesis generation using knowledge graphs applied on COVID-19 protein 

targets.  
! Computational engine: capable of interactive in-database analytics to query/ impute/ infer new 

and novel relationships 
 

 

xAI.Med.  2021-22 
o Noise set η generated by DTX around 
o x : instance to be explained 

 

o Tree structure representing the 
rules responsible to explain black-
box prediction 

 
Decision boundary is based on the DTX output 

 

xAI.Med.  2021-22 
Criteria graph 
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xAI.Med.  2021-22 
 Local explainability 

 Generating ensemble classifiers 
 

 
 
 

xAI.Med.  2021-22 
Explanations provided by SHAP and LIME 
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xAI.Med.  2021-22 
Criteria Graph for the decision tree explanations 
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xAI.Med.  2021-22 
 

 
 

xAI.Med.  2021-33 
. Data flow diagram (I  [Methods]   output 

 
 
 

xAI.Med.  2021-33 
Heatmaps generated with an individual CNN (Arch1) 

for a non-consolidation test X-ray (sample 1). 
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xAI.Med.  2021-33 
Heatmaps generated with an individual CNN (Arch1) 

for a consolidation test radiography (sample 1) 

 
 
 

xAI.Med.  2021-33 
. Heatmaps of a non-consolidation sample 1 
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Left side, Neuron 0, : heatmaps for the non-consolidation class,  
right side, Neuron 1: heatmaps for consolidation class for five individual CNNs. 
 

xAI.Med.  2021-34 
Heat map -- pneumonia in chest x-rays 
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 Brighter colours (red) :regions with higher levels of importance 
 darker colours (blue) :regions with lower levels of importance 

 

xAI.Med.  2021-34 
Saliency maps 
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 Top row:  correctly classified image and saliency maps  
 Rows 2 to 4 : incorrectly classified images after adversarial perturbations.  

 
 

xAI.Med.  2021-110 
AI, xAI in medicine 

 
 
 

xAI.Med.  2021-110 
Classic machine learning and deep learning models in medicine 
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Drugs 
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xAI.Med.  2021-07 
Drug Repositioning Framework 

 
 
 

xAI.Med.  2021-07 
Aggregated drug score calculation for each drug 

 
 
 

xAI.Med.  2021-07 
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MSI test result-related subgroups with the top three recommended drugs for each subgroup 

 

xAI.Med.  2021-07 
Menadione gene interactions in two different subgroups 

 

 
 
 

xAI.Med.  2021-07 
Crizotinib gene interactions in three different subgroups 



AAACNN-54BFit.xAIM.2021                                                                                                              473 
 

 
 
 

xAI.Med.  2021-07 
randomized analyses 
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Toxicology 
Human and Computer Agreement 

 
xAI.Med.  2021-10 

Human and Computer Agreement 
 

 
 
 X-axis denotes Cohen’s κ.  
 Y-axis denotes pair;  
 Ground Truth denotes labels generated while creating data set 
 Hue indicates difficulty of presentation 

 

xAI.Med.  2021-10 
Tak: combination of probabilistic logic algorithm and knowledge base 

DT: decision 
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xAI.Med.  2021-10 
Listing 1: Example rule that represents distribution of 
salivarates in the general population 

 
 

number before the two colons:  probability 
with which the probability is true.  
A;B means “A or B but notboth”.  
 

assigning the likelihood of one toxidrome over another 
given thatthe patient is manifesting a symptom. 

 
 

 A :- B means that 
B is true if A is true 

 The function mentalStatus(X,agitated) is 
true if patient X is agitated.  

 
The function hasToxidrome(X,Y) is true if 
patient X manifeststoxidrome Y 

Rule Defining the Cholinergic Toxidrome 

 

The relative probabilities across rules were 
chosen to reflect the 
perceived relative prevalence of each clinical 
finding 

! Report from American Association of Poison Control Centers on the relative prevalence of each 
poisoning in the US to estimate the prior probability of each toxidrome prevalence of many 

o Physical findings, for example the rates of salivation in the general 
    population, are not known.  

o Nor is it known that a patient is precisely four times more likely to suffer from a 
sympathomimetic toxidrome as opposed to serotonin toxicity if the patient becomes agitated 
after an unknown ingestion.  

o The magnitudes were chosen, in conjunction with the consensus of experts, to reflect implicit 
components of clinical response 

 

xAI.Med.  2021-10 
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xAI.Med.  2021-08 
human-centered XAI design 
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xAI.Med.  2021-08 
Framework for explanation generation and communication to a user 

 
 
 

xAI.Med.  2021-08 
 

 
 

xAI.Med.  2021-08 
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xAI.Med.  2021-14 
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XEGK (explainable ensemble Gaussian kernel) model  
with SHAP feedback 

 
 
 

xAI.Med.  2021-14 
 

 
 
 

FairLens 
 Tool for auditing a clinical decision support system 
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xAI.Med.  2021-30 
FairLens pipeline: a tool to support human experts 

 
 

which health conditions are more often misclassified  
 why 

 

xAI.Med.  2021-15 
Simple generalization in pseudo-code for a counterfactual explanation 

 
 

xAI.Med.  2021-16 
Method- flow 
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 XGBoost, EXtreme Gradient Boosting;  
 DCA, decision curve analysis; 
 C-index, concordance index;  

 

 ROC, receiver operating curve;  
 ICT, induction chemotherapy;  
 CCRT, concurrent chemoradiotherapy; 

 
 

 

Health-care 

 

xAI.Med.  2021-29 
HealthXAI architecture 
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xAI.Med.  2021-29 
learned model of a random tree used for the prediction of the anomaly score of an activity 

 
 
 Input: feature vector of the patient’s activity 
o Starting from the root  

o Regression algorithm evaluates the rules conditions based on the feature vector of the 
patient’s activity  

o If the condition is verified, it evaluates the condition of the left child;  
o Otherwise, it evaluates the one of the right child.  



AAACNN-54BFit.xAIM.2021                                                                                                              484 
 

o Mechanism repeated until a leaf is reached.  
 OutPut :Leaf contains predicted value 

 

xAI.Med.  2021-29 
Tables of HealthXAI database 

 
 
 

xAI.Med.  2021-29 
HealthXAI dashboard---screenshot 
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xAI.Med.  2021-29 
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Framework--xAI 
 

 

xAI.Med.  2021-04 
ExplAI framework 

 
 
 

 

 



AAACNN-54BFit.xAIM.2021                                                                                                              487 
 

 

Segmentation 
 

 

xAI.Med.  2021-13 
Computational segmentation 

 
o TP samples (black)  
o ground truth delineated area (red) over (a) AlexNet, (b) SqueezeNet, (c) ResNet50, 

   (d) VGG 
o Every segmented sample is related to the best XAI interpretation technique obtained for the 

respective CNN architecture 
 

xAI.Med.  2021-13 
MICCAI dataset 
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o MICCAI samples (black)  
o Ground truth delineated area (red) over (a) AlexNet, (b) SqueezeNet, (c) ResNet50, 
             (d) VGG 
o Every segmented sample is related to the best XAI interpretation technique obtained for the       
              respective CNN architecture 
 

 

Explainability 
Interpretability 

xAI.Med 
 

113 
 

Expl(Figures-information-rules-scripts-Tables)  
(xFirst)xAI_tools(OPIUM(Data)) 
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 OPIUM   : Operators Input oUtput Model; 
 Operators: [Numeric, Logical, Algebraic, symbolic} 
 Data        : {Numeric, Images, Literal, Boolean} 

 

xAI.Med.  2021-16 
Variable importance-- model XGB-C 

 
 
 

 Tv, volume of the primary tumor;  
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 Ta, maximum cross-sectional area of the primary tumor; 
 Ld, vertical dimension of the reginal lymph nodes;  
 LDH, lactate dehydrogenase;  
 Lv, volume of the reginal lymph nodes;  
 La, maximum cross-sectional area of the reginal lymph nodes;  
 Td, vertical dimension of the primary tumor;  
 EBV DNA, Epstein-Barr virus DNA; 
  BMI, body mass index. 

 

 

xAI.Med.  2021-16 
Kaplan-Meier curves of DMFS, PFS and OS stratified by low- and high- risk group 
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xAI.Med.  2021-16 
Interpretation of model XGB-C 
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xAI.Med.  2021-03 
Visual explanations from 

 
 

xAI.Med.  2021-13 
  Prediction interpretation 
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xAI.Med.  2021-14 
Channel-wise method 
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xAI.Med.  2021-14 
two kernels cancel each other out 

 
 
 

xAI.Med.  2021-14 
Explainable ensemble Gaussian kernel model 
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xAI.Med.  2021-03 
 

 
Failure modes of the network 

 Ground Truth and Prediction images ---- Red: enhancing tumor ; sea green: non-enhancing tumor  
 saliency maps ---- Red represents high attention; Blue low attention; 

 

xAI.Med.  2021-03 
Interpretability pipeline 
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Brain tumor segmentation model 
 

 

Pixel level. xAI 
 

 
 

xAI.Med.  2021-04 
. Pixel-level predictions for images 
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EfficientNet-B5 backbone;  M = 6 pixel-level labels 

 

xAI.Med.  2021-
04 

Color-coded pixel-level predictions for images 
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EfficientNet-B5 backbone;  M = 6 pixel-level labels 

 

xAI.Med.  2021-13 
Explainable AI heatmaps 
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o Colors of  attributes range from blue (not discriminative) to white-green (discriminative)  
o Related to their impact on the target’s class prediction 

 


