
Patient has symptoms of … 
and history indicates type II 
diabetes …

…

BP 133/81 | Wt 190 lbs

…

Referal(s): …

Read the following text 
from a clinical note: 

<notes>

Does this patient have 
a chronic illness?

Raw patient notes Prompt LLM 
(Flan-T5)

[0 0 … 1 … 0 1]
chronic 
illness 
indicator 

x

x

Yes

Linear model over high-
level features

p(y = 1|x) = �(✓· )
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Coronary atherosclerosis of unspecified type of vessel
Hypertensive chronic kidney disease

Acute respiratory failure
custom_has_chronic

const
Congestive heart failure

Other and unspecified hyperlipidemia
Unspecified essential hypertension

Acute kidney failure
Long-term (current) use of anticoagulants

Diabetes mellitus without mention of complication
Atrial fibrillation
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Acute respiratory failure
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Long-term (current) use of anticoagulants

Coronary atherosclerosis of unspecified type of vessel

Acute kidney failure

Congestive heart failure

Atrial fibrillation

Diabetes mellitus without mention of complication

Unspecified essential hypertension

Other and unspecified hyperlipidemia

Ground Truth

CHiLL: Zero-shot Custom Interpretable Feature Extraction
from Clinical Notes with Large Language Models

Denis Jered McInerney1, Geoffrey Young2, Jan-Willem van de Meent3, Byron C. Wallace1
1Northeastern University, 2Brigham and Women’s Hospital, 3University of Amsterdam

Can we improve interpretability by automating high-level feature 
extraction with Large Language Models for use in linear models for 
downstream tasks?

Introduction Feature Extraction and Downstream Performance

InterpretabilityData Efficiency

We find we are able to get reasonable AUC and F1 scores for feature extraction (left), leading to reasonable 
downstream performance (right). Though this is not up to par with TF-IDF or BERT models, it is competitive with 
using  corresponding ground-truth features.

We find that our method is much less 
data-hungry than BERT, and is often 
competitive with TF-IDF when less train 
data is available.

Hand-crafted features can also 
map much more naturally to 
well-defined concepts than TF-
IDF features (left). The weights 
that models produce are 
therefore more interpretable 
and do seem to qualitatively 
align with clinical judgments 
according to expert-annotated 
model weights (right).

Readmission Prediction Features

Coronary atherosclerosis of unspecified type of vessel
Hypertensive chronic kidney disease

Acute respiratory failure
custom_has_chronic

const
Congestive heart failure

Other and unspecified hyperlipidemia
Unspecified essential hypertension

Acute kidney failure
Long-term (current) use of anticoagulants

Diabetes mellitus without mention of complication
Atrial fibrillation

custom_is_lifethreatening

Inferred Continuous w/ Custom
trach

osh
no

esrd
dialysis

hd
varices

hemodialysis
rehab

comfort
subdural

tracheostomy
metformin

line
overdose

TF-IDF (30k)
Hypertensive chronic kidney disease

Acute respiratory failure

const

Long-term (current) use of anticoagulants

Coronary atherosclerosis of unspecified type of vessel

Acute kidney failure

Congestive heart failure

Atrial fibrillation

Diabetes mellitus without mention of complication

Unspecified essential hypertension

Other and unspecified hyperlipidemia

Ground Truth

Atelectasis Prediction Features

bulging fissures
stags antler sign

decreased lung volumes
alveolar filling process

convex left atrial appendage
collapse of lung
reticular opacity

dense op air filling with pus water blood
thickening of the fissures

const
indistinct basilar opacity

increase subcarinal angle
apical lucency

prominent right atrial contour
peribronchiolar cuffing

Continuous Feature Coefficients (Atelectasis)
✔

✔

✔✔✔

✔
✗ 

✗ 

✗ ✗ 

✔
✔

✔✔

We see that in specific 
instances, experts can inspect 
the extracted features and the 
features that most impacted the 
model’s decision to evaluate 
what went right or wrong. In this 
case, the expert discovered the 
labeler made a mistake, and 
the model was right!


