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Why Predict Management Decisions?

e Management is the ultimate task and diagnosis can be considered a latent task,
so better to dedicate model capacity for predicting management.

e Multiple diagnosis classes may be managed similarly.

e Images may not have enough visual information for accurate diagnosis, and
dermatologists often request a biopsy for confirmation.



Deep Learning-based Diagnosis of Skin Cancer
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Inferring Management Decisions from Diagnosis Predictions
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Directly Predicting Management Decisions
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Interactive Atlas of Dermoscopy Dataset

5 diagnosis classes:

basal cell carcinoma (BCC)
nevus (NEV)

melanoma (MEL)
seborrheic keratosis (SK)
others (MISC)

3 management decisions:

e ‘clinical follow up’ (CLNC)
e ‘excision’ (EXC) y
e ‘no further examination’ (NONE) s




Inferring Management from Predicted Diagnosis
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Comparing predicted versus inferred management

Predicted management decisions are closer to the ground truth than inferred decisions.
(statistically significant at p < 0.001)
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Comparing predicted versus inferred management

Predicted management decisions are more accurate than inferred decisions.
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Evaluating Model Generalization

Melanoma Classification Benchmark Dataset

100 images

2 diagnosis classes:
e melanoma (MEL)
e nevus (NEV)

2 management decisions:
e ‘biopsy/further treatment’ (EXC)
e ‘reassure the patient’ (NOEXC)

For each image, clinical management
recommendations from 157 German
dermatologists (43.9% board certified)

Use aggregated decision as ground truth.
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Comparing Predicted versus Inferred Management

Predicted management decisions are more accurate than inferred decisions.
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Evaluating Model Agreement with Dermatologists

Two agreement measures

) > ) ' .
KCohen s kappa (model, derm)j \Cohen s kappa (derm, dermj)j

Y Y
0.5424 0.4124

KFIelss kappa (model, derm)j = KFIelss kappa (derm,, dermj)j

Y Y
0.4080 0.4086

Our model’s predictions agree with dermatologists at least as much as they
agree amongst each other.



Conclusion

e Directly predicting management decisions may be more accurate than
inferring management for skin cancer.

e Predicted management decisions show a high degree of agreement with
the dermatologists.

Al-based Predicted Diagnosis to
Diagnosis Skin Lesion Management
Prediction Diagnosis Mapping
A
Predicted
Clinical
Our Cc_:gt_ributiorl__ Management
1

4

3 Al-based Skin Lesion
| Management

; Prediction
|

(more accurate)




Thank you.

Cold
Spring
Harbor
Laboratory

medRyiv

THE PREPRINT SERVER FOR HEALTH SCIENCES

Using Deep Learning

Kumar Abhishek, “=' Jeremy Kawahara, “= Ghassan Hamarneh
doi: https://doi.org/10.1101/2020.11.02.2022394|

BMJ Yale HOME | ABOUT

Search

¢ Comment on this paper

Predicting the Clinical Management of Skin Lesions

15



