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Key finding: 
Llama 70B outperforms regex, 

OpenBioLLM and Llama 8B. 
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How do LLMs perform?
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What can we learn from LLM-extracted data?

3,981 pathology reports17,731 radiology reports

Statistical analysis:
- HCC status
- HCC recurrence

Patient journey 
reconstruction

781 liver transplant 
assessment reports

Llama 3.3 70B with Guidance
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Results Predictive markers

typ
e 1

typ
e 2 n/k

no
 di

ab
ete

s
0

0.25

0.5

0.75

1 non-HCC
HCC

Diabetes

P
ro

po
rti

on
 o

f p
at

ie
nt

s *

male

fem
ale

0

0.25

0.5

0.75

1 non-HCC
HCC

Sex

P
ro

po
rti

on
 o

f p
at

ie
nt

s ***

Sex (Epic)

Age at transplant (Epic)

Super-urgent protocol (Epic)

BMI (LTA)

UKELD (LTA)

Diabetes (LTA)

Diabetes treatment (LTA)

Smoking (LTA)

Viral aetiology (LTA)

CLD aetiology (LTA)

CLD aetiology (Path)

Cirrhosis (Path)

Cirrhosis (Rad)

Collaterals (Rad)

Ascites (Rad)

Splenomegaly (Rad)

Spleen size in cm (Rad)

Portal hypertension (Rad)

Most severe lesion description (Rad)

Highest LR grade (Rad)

LR M (Rad)

Incidental HCC on explant pathology (Manual)

Liver cancer (LTA)

Liver cancer type (Path)

HCC (Manual)

HCC (Epic)

Liver cancer differentiation (Path)

Microvascular invasion (Path)

Large vessel invasion (Path)

HCC number in explant liver (Path)

Largest HCC size in explant liver (Path)

Highest treated LR grade (Rad)

Previous resection (Rad)

Previous resection (LTA)

Resection specimen (Path)

Previous embolisation (Rad)

Previous embolisation (LTA)

Previous embolisation (Path)

Previous ablation (Rad)

Previous ablation (LTA)

Previous ablation (Path)

Recurrence (Manual)

Death (Manual)

HCC recurrence-related death (Manual)

Death (Epic)

S
ex (E

pic)

Fem
ale

M
ale

A
ge at transplant (E

pic)

0 20 40 60 80

B
M

I (LTA
)

10 20 30 40 50

U
K

E
LD

 (LTA
)

40 50 60 70

D
iabetes (LTA

)

type 1
type 2
type not specified
no diabetes

D
iabetes treatm

ent (LTA
)

insulin
tablet
diet
not reported

S
m

oking (LTA
)

current
exnever
not reported

C
LD

 aetiology (LTA
)

M
A

S
LD

A
rLD

viral
other

C
LD

 aetiology (P
ath)

M
A

S
LD

A
rLD

viral
other

S
pleen size in cm

 (R
ad)

0 10 20 30 40

M
ost severe lesion description (R

ad)

H
C

C
probable H

C
C

equivocal H
C

C

H
ighest LR

 grade (R
ad)

LR
_5

LR
_4

LR
_3

Liver cancer type (P
ath)

H
C

C
cholangiocarcinom

a
other
no liver cancer

Liver cancer differentiation (P
ath)

poor
m

oderate
w

ell

H
C

C
 num

ber in explant liver (P
ath)

0 10 20 30

Largest H
C

C
 size in explant liver (P

ath)

0 50 100

150

H
ighest treated LR

 grade (R
ad)

LR
_TR

_V
LR

_TR
_E

LR
_TR

_N
V

S
ex

 (E
pi

c)

A
ge

 a
t t

ra
ns

pl
an

t (
E

pi
c)

S
up

er
-u

rg
en

t p
ro

to
co

l (
E

pi
c)

B
M

I (
LT

A
)

U
K

E
LD

 (L
TA

)

D
ia

be
te

s 
(L

TA
)

D
ia

be
te

s 
tre

at
m

en
t (

LT
A

)

S
m

ok
in

g 
(L

TA
)

Vi
ra

l a
et

io
lo

gy
 (L

TA
)

C
LD

 a
et

io
lo

gy
 (L

TA
)

C
LD

 a
et

io
lo

gy
 (P

at
h)

C
irr

ho
si

s 
(P

at
h)

C
irr

ho
si

s 
(R

ad
)

C
ol

la
te

ra
ls

 (R
ad

)

A
sc

ite
s 

(R
ad

)

S
pl

en
om

eg
al

y 
(R

ad
)

S
pl

ee
n 

si
ze

 in
 c

m
 (R

ad
)

P
or

ta
l h

yp
er

te
ns

io
n 

(R
ad

)

M
os

t s
ev

er
e 

le
si

on
 d

es
cr

ip
tio

n 
(R

ad
)

H
ig

he
st

 L
R

 g
ra

de
 (R

ad
)

LR
 M

 (R
ad

)

In
ci

de
nt

al
 H

C
C

 o
n 

ex
pl

an
t p

at
ho

lo
gy

 (M
an

ua
l)

Li
ve

r c
an

ce
r (

LT
A

)

Li
ve

r c
an

ce
r t

yp
e 

(P
at

h)

H
C

C
 (M

an
ua

l)

H
C

C
 (E

pi
c)

Li
ve

r c
an

ce
r d

iff
er

en
tia

tio
n 

(P
at

h)

M
ic

ro
va

sc
ul

ar
 in

va
si

on
 (P

at
h)

La
rg

e 
ve

ss
el

 in
va

si
on

 (P
at

h)

H
C

C
 n

um
be

r i
n 

ex
pl

an
t l

iv
er

 (P
at

h)

La
rg

es
t H

C
C

 s
iz

e 
in

 e
xp

la
nt

 li
ve

r (
P

at
h)

H
ig

he
st

 tr
ea

te
d 

LR
 g

ra
de

 (R
ad

)

P
re

vi
ou

s 
re

se
ct

io
n 

(R
ad

)

P
re

vi
ou

s 
re

se
ct

io
n 

(L
TA

)

R
es

ec
tio

n 
sp

ec
im

en
 (P

at
h)

P
re

vi
ou

s 
em

bo
lis

at
io

n 
(R

ad
)

P
re

vi
ou

s 
em

bo
lis

at
io

n 
(L

TA
)

P
re

vi
ou

s 
em

bo
lis

at
io

n 
(P

at
h)

P
re

vi
ou

s 
ab

la
tio

n 
(R

ad
)

P
re

vi
ou

s 
ab

la
tio

n 
(L

TA
)

P
re

vi
ou

s 
ab

la
tio

n 
(P

at
h)

R
ec

ur
re

nc
e 

(M
an

ua
l)

D
ea

th
 (M

an
ua

l)

H
C

C
 re

cu
rr

en
ce

-r
el

at
ed

 d
ea

th
 (M

an
ua

l)

D
ea

th
 (E

pi
c)

Sex (Epic)

Female
Male

Age at transplant (Epic)

0

20

40

60

80

BMI (LTA)

10

20

30

40

50

UKELD (LTA)

40

50

60

70

Diabetes (LTA)

type 1
type 2
type not specified
no diabetes

Diabetes treatment (LTA)

insulin
tablet
diet
not reported

Smoking (LTA)

current
ex
never
not reported

CLD aetiology (LTA)

MASLD
ArLD
viral
other

CLD aetiology (Path)

MASLD
ArLD
viral
other

Spleen size in cm (Rad)

0

10

20

30

40

Most severe lesion description (Rad)

HCC
probable HCC
equivocal HCC

Highest LR grade (Rad)

LR_5
LR_4
LR_3

Liver cancer type (Path)

HCC
cholangiocarcinoma
other
no liver cancer

Liver cancer differentiation (Path)

poor
moderate
well

HCC number in explant liver (Path)

0

10

20

30

Largest HCC size in explant liver (Path)

0

50

100

150

Highest treated LR grade (Rad)

LR_TR_V
LR_TR_E
LR_TR_NV

Results

Results ResultsTimeline reconstruction Timeline  evaluation

Summative database

LTA

−1000 −800 −600 −400 −200 0

Days before transplant

Resection Ablation
Embolisation Transplant

MRI MRI CT

−1000 −800 −600 −400 −200 0

Days before transplant

Resection Ablation
Embolisation Transplant

Ground truth

LR_4

LR_3

LR_4

LR_3

LR_TR_NV

Transplant

Llama 70B

LR_4

LR_3

LR_4

LR_3

LR_TR_NV

Transplant

R
ad

io
lo

gy
 re

po
rt

s
Li

ve
r t

ra
ns

pl
an

t
as

se
ss

m
en

t r
ep

or
ts

Li
ve

r t
ra

ns
pl

an
t

as
se

ss
m

en
t r

ep
or

ts

LTA

−1000 −800 −600 −400 −200 0

Days before transplant

Resection Ablation
Embolisation Transplant

MRI MRI CT

−1000 −800 −600 −400 −200 0

Days before transplant

Resection Ablation
Embolisation Transplant

Key finding: LLM-extracted data can serve to reconstruct 
patient timelines from multiple report modalities.  
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Key finding: 
Constrained decoding 
leads to perfect output 

format adherence.

Methods

Results

Constrained
decoding:

- Guidance
- Ollama

Unconstrained
prompting

Output format assessment
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Does constrained 
decoding help?

• Electronic health records contain rich clinical data but 
are often stored as unstructured text, making manual 
curation labor-intensive and error-prone.

• Large language models (LLMs) can automate 
extraction of structured data from clinical reports, yet 
most studies focus on a single modality, use 
proprietary models, and overlook challenges like 
output formatting.

• This study benchmarks open-source LLMs and 
constrained decoding methods across multiple 
report types to reconstruct disease trajectories in 
liver transplant patients.
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Key finding: LLMs can identify clinically-
validated risk factors of liver cancer.

Contact: Hania Paverd
hmw56@cam.ac.uk

Key message: Open-source LLMs 
with constrained decoding enable 
robust, scalable, automated data 
extraction from complex, multi-

source clinical records.


