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Craft High-Level Latents (CHiLL) 

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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Feature Extraction Performance

MIMIC-III Feature Extraction
(ICD Code Features)

MIMIC-CXR Feature Extraction
(Expert-Crafted Features)

For Example:
• Unspecified Essential Hypertension
• Congestive Heart Failure
• Atrial Fibrillation
…

For Example:
• Bulging Fissures
• Decreased Lung Volumes
• Collapse of Lung
…
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Unspecifi
ed esse

ntial hyperte
nsio

n

Congestiv
e heart f

ailure

Atria
l fib

rilla
tion

Coronary 
atheroscl

erosis
 of unspecifi

ed typ
e of ve

sse
l

Acute re
spirator

y fa
ilure

Acute kid
ney fa

ilure

Long-te
rm

 (cu
rre

nt) u
se of antico

agulants

Diabetes m
ellitu

s w
ithout m

ention of co
mplica

tion

Other a
nd unspecifi

ed hyperlip
idemia

Hyperte
nsiv

e ch
ronic k

idney d
ise

ase
0.4

0.6

0.8

1.0
A
U

R
O

C
Continuous Binary

Unspecifi
ed esse

ntial hyperte
nsio

n

Congestiv
e heart f

ailure

Atria
l fib

rilla
tion

Coronary 
atheroscl

erosis
 of unspecifi

ed typ
e of ve

sse
l

Acute re
spirator

y fa
ilure

Acute kid
ney fa

ilure

Long-te
rm

 (cu
rre

nt) u
se of antico

agulants

Diabetes m
ellitu

s w
ithout m

ention of co
mplica

tion

Other a
nd unspecifi

ed hyperlip
idemia

Hyperte
nsiv

e ch
ronic k

idney d
ise

ase
0.0

0.2

0.4

0.6

F1
 S

co
re

MIMIC-CXR Feature Extraction
(Expert-Crafted Features)

MIMIC-III Feature Extraction
(ICD Code Features)



Feature Extraction Performance

Unspecifi
ed esse

ntial hyperte
nsio

n

Congestiv
e heart f

ailure

Atria
l fib

rilla
tion

Coronary 
atheroscl

erosis
 of unspecifi

ed typ
e of ve

sse
l

Acute re
spirator

y fa
ilure

Acute kid
ney fa

ilure

Long-te
rm

 (cu
rre

nt) u
se of antico

agulants

Diabetes m
ellitu

s w
ithout m

ention of co
mplica

tion

Other a
nd unspecifi

ed hyperlip
idemia

Hyperte
nsiv

e ch
ronic k

idney d
ise

ase
0.4

0.6

0.8

1.0
A
U

R
O

C
Continuous Binary

Unspecifi
ed esse

ntial hyperte
nsio

n

Congestiv
e heart f

ailure

Atria
l fib

rilla
tion

Coronary 
atheroscl

erosis
 of unspecifi

ed typ
e of ve

sse
l

Acute re
spirator

y fa
ilure

Acute kid
ney fa

ilure

Long-te
rm

 (cu
rre

nt) u
se of antico

agulants

Diabetes m
ellitu

s w
ithout m

ention of co
mplica

tion

Other a
nd unspecifi

ed hyperlip
idemia

Hyperte
nsiv

e ch
ronic k

idney d
ise

ase
0.0

0.2

0.4

0.6

F1
 S

co
re

MIMIC-CXR Feature Extraction
(Expert-Crafted Features)

MIMIC-III Feature Extraction
(ICD Code Features)

Reasonable!



Downstream Performance



Downstream Performance

Reasonable!



Feature Interpretability

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
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Ground Truth

Readmission Prediction Features
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Ground Truth

Crafted feature names are 
more naturally interpretable



Model Interpretability

bulging fissures
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decreased lung volumes
alveolar filling process
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prominent right atrial contour
peribronchiolar cuffing
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Weights align with clinical 
expectations



Feature Interpretability

What went wrong?



Feature Interpretability



Feature Interpretability

Feature Values✖Model Weights



Feature Interpretability

Extracted features permit easier inspection and 
validation of predictions on individual examples



Feature Interpretability

1. Check Features that 
impacted the decision

Extracted features permit easier inspection and 
validation of predictions on individual examples



Feature Interpretability

2. Reference the Report 
to Validate the Features

Extracted features permit easier inspection and 
validation of predictions on individual examples

1. Check Features that 
impacted the decision



Feature Interpretability
3. Make a Clinical Judgment

Extracted features permit easier inspection and 
validation of predictions on individual examples

2. Reference the Report 
to Validate the Features

1. Check Features that 
impacted the decision



Feature Alignment with Clinical 
Expectations We can retrieve positively-

contributing features 
using the model weights



Data Efficiency

Less data-hungry 
than BERT



Data Efficiency

Similar to TF-IDF 
Performance when 

training data is 
scarce

Less data-hungry 
than BERT



Feature Efficiency
Not too much 

Plateau, so more 
features might help



Feature Efficiency
Not too much 

Plateau, so more 
features might help

High Density of 
Useful Features
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