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MedNLP-SC Subtasks

 Social Media Adverse Drug Event detection (SM-ADE)

* Identify a set of symptoms caused by a drug from short messages
written by social media users

* Social media corpus in Japanese, English, German, and French ,amk,,
e Radiology Report TNM staging (RR-TNM)
 Determine the clinical stage of lung cancer from radiology reports, ,w
which requires clinical knowledge and complex reasoning

* Radiology report corpus in Japanese

Yuta Nakamura, M.D. (The University

of Tokyo, Japan)



RR-TNM Subtask



Subtask for Radiology Report (RR)

RR-TNM subtask
- Radiology Report

Clinical documents from radiologists to physicians

(These illustrations were created by GPT-4V)



Subtask for Radiology Report (RR)

RR- TNI\/I subtask
TNI\/I staging of lung cancer

Precise evaluation of cancer progression (staging) is essential

Early cancer Progressed cancer

- Different NS notla licable
treatment I°y PP

Surgery applicable




Subtask for Radiology Report (RR)

Motivation

e Staging is complex
e Three-label classification

e Complicated criteria M category

TO: No primary tumor

Tis: Ground-glass nodule without solid component with the total diameter <3 cm
T1mi: Ground-glass nodule with solid component <0.5 cm and the total diameter <3
cm

T1a: Solid component diameter <1 cm

T1b: Solid component diameter >1 cm and <2 cm

T1c: Solid component diameter >2 cm and <3 cm

T2a: Solid component diameter >3 cm and <4 cm. Otherwise, extension to main
bronchus or visceral pleura, or atelectasis or obstructive pneumonia extending to
hilum," with the solid component diameter <3 cm or unknown

T2b: Solid component diameter >4 cm and <5 cm

T3: Solid component diameter >5 cm and <7 cm. Otherwise, solid component
diameter <5 cm and either condition holds: direct invasion of parietal pleura, chest
wall (including superior sulcus tumor), mediastinal nerve, or pericardium; separate
tumor nodule(s) in the same lobe

T4: Solid component diameter >7 cm. Otherwise, either condition holds: invasion of
diaphragm, mediastinum, heart, great vessels, trachea, recurrent laryngeal nerve,
esophagus, spine, or carina; tumor nodule(s) in a different ipsilateral lobe

& Early

Tcategory TO T1 .

N category NO

Progressed =

N1 N2

m T4N3MO

NO: No regional lymph node metastasis

N1: Metastasis to ipsilateral peribronchial, hilar, or
pulmonary lymph nodes, including direct invasion of
the primary tumor

N2: Metastasis to ipsilateral mediastinal or subcarinal
lymph nodes

N3: Metastasis to contralateral mediastinal, hilar,
anterior scalene, or supraclavicular lymph nodes

MO: No distant metastasis

M1a: Contralateral tumor nodule(s), pleural or
pericardial nodule(s), malignant pleural effusion, or
malignant pericardial effusion

M1b: Single extrathoracic metastasis

M1c: Multiple extrathoracic metastases



Subtask for Radiology Report (RR)

MOt'Vat|On & Early

Tcategory g TO T1 | T2

Progressed =

e Staging is complex
* Three-label classification
e Complicated criteria M category M1

N category NO N1 N2

m T4N3MO

TO: No primary tumor T: pr| mary tumor e metastasis

Tis: Ground-glass nodule without soli . . ) peribronchial, hilar, or
T1mi: Ground-glass nodule with solid [ ) Tu mor Size 1N mm ¢ luding direct invasion of
cm :

T1a: Solid component diameter <1 ¢ ® Invad INg to Wh e re? mediastinal or subcarinal

T1b: Solid component diameter >1 ¢
T1c: Solid component diameter >2 ¢
T2a: Solid component diameter >3 ¢
bronchus or visceral pleura, or atelect

hilum," with the solid component dia@ N * metastasis to lymph ﬂodes

T2b: Solid component diameter >4 ¢
T3: Solid component diameter >5cmfl @ TO Wh at l_ym ph nOdeS? odule(s), pleural or
diameter <5 cm and either condition ant pleural effusion, or
wall (including superior sulcus tumor) bn

tumor nodule(s) in the same lobe etastasis

T4: Solid component diameter >7 cm M: metaStaSIS tO dIStant organs metastases

diaphragm, mediastinum, heart, grea

esophagus, spine, or carina; tumor nd o NO/S I ng I-e/m u I-tl pl-e?

e How many satellite lesions? 2l mediastinal, hilar

bvicular lymph nodes



Subtask for Radiology Report (RR)

Motivation

e TNM stage is not often
explicitly mentioned in
radiology reports (Sexauer
et al., 2018)

e Patient care or secondary
usage of information can

be hampered

|deal:

Reality:

with

g
a Lung cancer: compatible
>

~

J
N

RLung cancer.

e We aim to evaluate the capability of NLP systems to
automatically assign TNM stage based on radiology reports



Subtask for Radiology Report (RR)

Task scheme

e Three-label document classification

(lung cancer radiology report)

Input

Answer
(clinical stage)

FEA,

EETIZEIADAER 12cm DERE #3380 £ 3, BEHIMRE
DRI NE T, MIC)AHEIPHICE L TE D S 3 hE
DR Z > T E T, W, BERIRERIE 2 58\ £ 9,
o BIEI/NERT D D . RINEEASHT 2 58\ £ 9, ZEHMERE. » T4N3MO
MRS ) > REi DR, I E B E T, uKIEER

DFEFA, GO _EHEANRE (CHH S 2> 7 B3RO

4= Early Progressed =

Tcategory TO T1 T2

N category NO N1 N2

M category



Subtask for Radiology Report (RR)

Dataset
e 243 Japanese radiology caviinglargcancert)
reports
e Contains no personal
information
e 9 radiologists diagnosed 27 & & & el
cases DR R | i
e Case-level split (training :
validation : test = 12:6:9 = 5. |s
cases)

e Gold standards were
assigned by the radiologists ===
writing the radiology reports Radiclogis

&
i
Il
T

Case 27




Subtask for Radiology Report (RR)

Evaluation metrics

Separate

evaluation:
T/N/M accuracy

Accuracy scores calculated
independently for T, N,
and M categories

Joint accuracy

Fraction of cases whose T,
N, and M categories were
all predicted correctly

Case 1
Case 2
Case 3

Case 1
Case 2
Case 3

Gold standard Prediction
T2 N3 MO T2 N3 MO
T1 N2 M1 T3 N1 MO
T4 N1 MO T4 NO MO

T accuracy I
|

N accuracy

M accuracy

Gold standard Prediction
T2N3MO T2N3MO
TIN2M1 T3N1MO
T4AN1TMO T4NOMO

Joint accurac



Subtask for Radiology Report (RR)

Potential challenge

® Complicated criteria requiring detailed domain-specific

knowledge

TO: No primary tumor

Tis: Ground-glass nodule without solid component with the total diameter <3 cm
T1mi: Ground-glass nodule with solid component <0.5 cm and the total diameter <3
cm

T1a: Solid component diameter <1 cm

T1b: Solid component diameter >1 cm and <2 cm

T1c: Solid component diameter >2 cm and <3 cm

T2a: Solid component diameter >3 cm and <4 cm. Otherwise, extension to main
bronchus or visceral pleura, or atelectasis or obstructive pneumonia extending to
hilum," with the solid component diameter <3 cm or unknown

T2b: Solid component diameter >4 cm and <5 cm

T3: Solid component diameter >5 cm and <7 cm. Otherwise, solid component
diameter <5 cm and either condition holds: direct invasion of parietal pleura, chest
wall (including superior sulcus tumor), mediastinal nerve, or pericardium; separate
tumor nodule(s) in the same lobe

T4: Solid component diameter >7 cm. Otherwise, either condition holds: invasion of
diaphragm, mediastinum, heart, great vessels, trachea, recurrent laryngeal nerve,
esophagus, spine, or carina; tumor nodule(s) in a different ipsilateral lobe

NO: No regional lymph node metastasis

N1: Metastasis to ipsilateral peribronchial, hilar, or
pulmonary lymph nodes, including direct invasion of
the primary tumor

N2: Metastasis to ipsilateral mediastinal or subcarinal
lymph nodes

N3: Metastasis to contralateral mediastinal, hilar,
anterior scalene, or supraclavicular lymph nodes

MO: No distant metastasis

M1a: Contralateral tumor nodule(s), pleural or
pericardial nodule(s), malignant pleural effusion, or
malignant pericardial effusion

M1b: Single extrathoracic metastasis

M1c: Multiple extrathoracic metastases



Subtask for Radiology Report (RR)

Participant solutions

7 solutions from 3 teams (including baseline)

e KRad team (Nishio et al.)
o gpt-3.5-turbo + in-context learning

e kuhp team (Fujimoto et al.)
o openCALM-7B + instruction tuning

e NAISTSOCRR team (Fukushima et al.)

o HuEllEdlelelsl] BERT/RoBERTa + fine-tuning
o Majority baseline (always answer TTNOMO)




Subtask for Radiology Report (RR)

Participant solutions

7 solutions from 3 teams (including baseline)

o KRad team (NIShIO et al) Presenting criteria in
o gpt-3.5-turbo + in-context learning the prompt
e kuhp team (Fujimoto et al.) Custom QA dataset
. . . for instruction tuning +
O openCALM-7B + instruction tuning data augmentation

e NAISTSOCRR team (Fukushima et al.)

o BuEIEHNeEl BERT/RoBERTa + fine-tuning| Pre-trained models in

biomedical domain

o Majority baseline (always answer TTNOMO)
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Results

[0 Taccuracy | Naccuracy [ M accuracy [ Joint accuracy
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Subtask for Radiology Report (RR)

Results |
[ T accuracy N accuracy [ M accuracy [ Joint accuracy-F |
. 1o R Promising pertormance!
All solutions 05 ﬁ9259 gp

outperormed NOXO "’Mﬁ
06 | ,

Tendency 05
T < N @ 0.4

0.3
0.2
0.1
0.0
= (,?3“} \@?:oé P \(&“Q} %““Q} \&\(\Q} <600%$ > (DOCQSL}
W W W



Subtask for Radiology Report (RR)

Results
All teams succeeded & All teams failed &
T category  1/81 9/81
N category  20/81 6/81

M category  38/81 5/81
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Why T<N<M?

#t Class: Complexity of criteria:
T(5) > N(4) > M(2) T>>N, M

T: primary tumor
e Tumor size in mm?
e Invading to where?
e How many satellite lesions?

& Early Progressed =

Tcategory TO T1 T2 | T3

N category NO N1 N2

N: metastasis to lymph nodes

M category M1 e To what lymph nodes?

M: metastasis to distant organs
e No/Single/multiple?
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T

T:

criteria is complex

primary tumor
Tumor size in mm?
Invading to where?
How many satellite lesions?

TO: No primary tumor

Tis: Ground-glass nodule without solid component with the total diameter <3 cm

T1mi: Ground-glass nodule with solid component <0.5 cm and the total diameter <3 cm

T1a: Solid component diameter <1 cm

T1b: Solid component diameter >1 cm and <2 cm

T1c: Solid component diameter >2 cm and <3 cm

T2a: Solid component diameter >3 cm and <4 cm. Otherwise, extension to main bronchus or visceral pleura, or atelectasis or
obstructive pneumonia extending to hilum," with the solid component diameter <3 cm or unknown

T2b: Solid component diameter >4 cm and <5 cm

T3: Solid component diameter >5 cm and <7 cm. Otherwise, solid component diameter <5 cm and either condition holds: direct
invasion of parietal pleura, chest wall (including superior sulcus tumor), mediastinal nerve, or pericardium; separate tumor nodule(s)
in the same lobe

T4: Solid component diameter >7 cm. Otherwise, either condition holds: invasion of diaphragm, mediastinum, heart, great vessels,
trachea, recurrent laryngeal nerve, esophagus, spine, or carina; tumor nodule(s) in a different ipsilateral lobe
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T criteria is complex Ground-glass nodule
Total diameter

L,

T: primary tumor
e Tumor size in mm?

e~
y 1
TO: No primary tumor " SOlld

Tis: Ground-glass nodule without solid component with the total diameter <3 cm compone nt
T1mi: Ground-glass nodule with solid component <0.5 cm and the total diameter <3 cm diameter
T1a: Solid component diameter <1 cm
T1b: Solid component diameter >1 cm and <2 cm Mark M. Hammer et al., 2020
T1c: Solid component diameter >2 cm and <3 cm

T2a: Solid component diameter >3 cm and <4 cm. Otherwise, extension to main bronchus or visceral pleura, or atelectasis or
obstructive pneumonia extending to hilum," with the solid component diameter <3 cm or unknown

T2b: Solid component diameter >4 cm and <5 cm

T3: Solid component diameter >5 cm and <7 cm. Otherwise, solid component diameter <5 cm and either condition holds: direct
invasion of parietal pleura, chest wall (including superior sulcus tumor), mediastinal nerve, or pericardium; separate tumor nodule(s)
in the same lobe

T4: Solid component diameter >7 cm. Otherwise, either condition holds: invasion of diaphragm, mediastinum, heart, great vessels,
trachea, recurrent laryngeal nerve, esophagus, spine, or carina; tumor nodule(s) in a different ipsilateral lobe

e Invading to where?
e How many satellite lesions?
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T

T:

criteria is complex

primary tumor

Tumor size in mm? Invadina ribs C
Invading to where? 9

How many satellite lesions? Invading chest wall

TO: No primary tumor

Tis: Ground-glass nodule without solid component with the total diameter <3 cm

T1mi: Ground-glass nodule with solid component <0.5 cm and the total diameter <3 cm

T1a: Solid component diameter <1 cm

T1b: Solid component diameter >1 cm and <2 cm

T1c: Solid component diameter >2 cm and <3 cm

T2a: Solid component diameter >3 cm and <4 cm. Otherwise, extension to main bronchus or visceral pleura, or atelectasis or
obstructive pneumonia extending to hilum," with the solid component diameter <3 cm or unknown

T2b: Solid component diameter >4 cm and <5 cm

T3: Solid component dia < i i ponent diameter <5 cm and either condition holds: direct
invasion of parietal pleural chest wall (including superior sulcus tumor) §mediastinal nerve, or pericardium; separate tumor nodule(s)

in the same lobe
T4: Solid component diameter >7 cm. Otherwise, either condition holds: invasion of diaphragm, mediastinum, heart, great vessels,
trachea, recurrent laryngeal nerve, esophagus, spine, or carina; tumor nodule(s) in a different ipsilateral lobe
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T criteria is complex

Recall scores tended to
e Higherin early (T1-T2) or very progressed (T4) cancers
e |owerin T3 cancers

KRad_1 NAISTSOCRR_1 NAISTSOCRR_2 baseline_3 kuhp_1 kuhp_2 kuhp_3

0.500000 0.000000 0.000000 0.0 0.000000 0.000000 0.000000
0.040000 0.720000 1.000000 1.0 0.400000 0.520000 0.520000
0.666667 0.000000 0.333333 0.0 0.333333 0.500000 0.500000
0.400000 0.000000 0.000000 0.0 0.200000 0.200000 0.200000

0.560976 0.756098 0.658537 0.0 0.634146 0.487805 0.463415

LLM BERT BERT LLM LLM LLM
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Indeterminate mentions

Presence/absence of image findings are often difficult to determine
due to indeterminate mentions in radiology reports

@ A test sample failed by all teams for N category prediction
o THRMFAU/NENPPLERLTEY . EBEBETEEEA. |

* Moderate right hilar lymphadenopathy is noted: metastasis cannot be

ruled out.

. N1 (lymph node metastasis is present)
e X NO (lymph node metastasis is absent)
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Future direction

* Further exploration for better performance is
valuable for real-world applications
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Remaining issues

* This subtask was limited to Japanese data
* How to create open radiology report datasets to
non-Japanese languages?

" Radiopaedia
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