Impression-Based Imaging Severity Stratification in Adult Acute Chest Syndrome Using Structured
Radiology Report Classification
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BACKGROUND PROPOSED REPORTING TOOL DESIGN VALIDATION

Acute chest syndrome (ACS) is the leading cause of

mortality in adults with sickle cell disease (SCD), yet |nfeg'g€;tée;rces|ialbi"t)%(P%0| O(C?"bréj\cﬁonr;c n=t48 5S:E/Ugiles):
radiographic severity remains inconsistently defined in Chest X-ray Protocolized radiographic assessment ACS Classification gg oo 48] classification (almost perfect, 95%
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Adult patients frequently show overlapping acute and ar B W e “;‘,’V'Zac'tv s /[e] _ perfect, 95% CI 0.550-1.064)
chronic pulmonary abnormalities, limiting applicability of N A o threshold: »
existing pediatric classification systems. £ o Lobes involved Chronic lung changes Pre-specified thresholad: 2 0./0
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i (Unsure boundary only), confirming classifier
Yes / s/ boundary clarity.

MEETS ACS CRITERIA

. New patchy bibasilar airspace
framework exists for adult ACS. e ves /[No]

opacities, right greater than
left, concerning for acute

Objective: Develop a structured, impression-based NLP ;’3;;:3;"@;3';2 No pleural Pleural effusion
classification system for adult ACS and evaluate Cardiomediastinal silhouette. ves / YES / NO
associations between imaging patterns and clinical

outcomes.

CONCLUSION

Structured NLP classification of radiology impressions

Q A : RESU LTS enables reproducible stratification of acute and chronic
- N
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lung findings in adults with SCD.

40.4% of patients demonstrated radiographic ACS
evidence, suggesting significant undercapture by
ICD-10 coding alone.

40.4%

Adult SCD Patients Patients with at least one ACS Chest Imaging Studies

Single-Center Cohort

- . New pulmonary infiltrate * 21 clinical feature:
ACS D [ ag NOSIS P Y Fever (=38.5°C), Hypoxia, Chest
(on CXR or CT) .
Pain, Cough, Tachypnea, Wheeze

Substantial-to-almost-perfect inter-rater agreement

confirms classifier validity as a foundation for severity
M ETHODS INPUT — radiology impression (free text) modeling and care-equity research in ACS.

Study Design: Retrospective cohort, Oct 2015-2025, l,
L1 — Domain findings L2 — Modifiers (assertion) L3 — Temporal qualifiers _
Cohort: 475 adult SCD patients (ICD-10 confirmed), 463 FUTU RE DI RECTION
with chest imaging Fleischner Society 2024 chest imaging NegEx / ConText — positive, negated, new vs chronic vs interval change Characterize imaegin severity to clinical outcomes
lexicon (127 patterns) uncertain sing

(mortality, ICU, transfusion)

NLP Architecture 3-stage rule-based pipeline:

e [jbrary 1: 127 domain terms (Fleischner Societ X
2024?, ( 4 Consolidation « Opacity * Infiltrate + Positive + Negated * Uncertain | New - Acute + Chronic + Since prior Apply framework and create a standardized report (see

below) to support real-time ACS detection in resource-

examples examples examples

e [ibrary 2: Negation and uncertainty modifiers limited settings

(NegEx/ConText) T .
o Ljbrary 3: Temporal qualifiers (=72h window) WHAT finding is mentioned WHE Tzlfgt;f;e gfzgg !: ;sserted, WHEN . newc\;;s; zg;omc vs interval T E————— T ———m—
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— OTHER — INDETERMINATE NLP CLASSIFIER TIER STRUCTURED IMPRESSION
‘ New consolidation right lower lobe, acute. No
pleural effusion. Cardiac silhouette unchanged
Validation: Inter-rater reliability (Calibration and ACS SEVERITY GRADE from prior.
Validation, 2 independent readers) Program tracks ACS evolves over the first 48—-72 h of hospitalization | o || wooemre || SEVERE | i snings utonighlatie - negationfagged » temporlesoed
CHRONIC BURDEN AXIS CLINICAL DECISION CUE
LOW — no chronic parenchymal change Consider exchange transfusion protocol

Adult SCD patients screened (by ICD-10) Excluded: pediatric

0c?2;57—4§ct2025 n=45(age<18Yy) ACS Maybe Chronic'on Iy Other

per ASH 2020 guideline (Chou et al.)
Tier confidence: 0.89 o ACS-RADS v0.1 (draft)

Adult patients (218 years) Excluded: genotype

n =697 TRAIT_ONLY n =216
- NO_D57 codes n =S
)
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