
JS
O

N
 D

at
a 

G
en

er
at

io
n:

 L
in

ki
ng

 S
ta

tis
tic

al
 A

na
ly

si
s 

w
ith

 L
ar

ge
 L

an
gu

ag
e 

M
od

el
s

Ba
ck

gr
ou

nd

La
rg

e 
La

ng
ua

ge
 

M
od

el
s 

(L
LM

s)
 

ex
ce

l 
at

 
na

tu
ra

l 
la

ng
ua

ge
 

ta
sk

s 
bu

t 
st

ru
gg

le
 

to
 

in
te

ra
ct

 
w

ith
 

st
ru

ct
ur

ed
 

da
ta

. 
Co

nv
er

se
ly,

 
st

ru
ct

ur
ed

 
cl

in
ic

al
 

da
ta

se
ts

, 
su

ch
 a

s 
th

os
e 

fo
llo

w
in

g 
th

e 
CD

IS
C 

AD
aM

 
st

an
da

rd
, 

ar
e 

es
se

nt
ia

l 
fo

r 
co

m
pr

eh
en

siv
e 

da
ta

 
an

al
ys

is,
 y

et
 t

he
ir 

co
m

pl
ex

 s
ch

em
a 

po
se

s 
ch

al
le

ng
es

 
fo

r 
LL

M
s. 

To
 

br
id

ge
 

th
is 

ga
p,

 
w

e 
pr

es
en

t 
a 

tra
ns

fo
rm

at
iv

e 
ap

pr
oa

ch
 t

ha
t 

se
am

le
ss

ly
 i

nt
eg

ra
te

s 
LL

M
s 

w
ith

 t
he

 g
en

er
at

io
n 

an
d 

ut
ili

za
tio

n 
of

 s
yn

th
et

ic
 

cl
in

ic
al

 d
at

as
et

s.

M
ot

iv
at

io
n

•
O

ve
rc

om
in

g 
LL

M
s'

 L
im

ita
tio

ns
 w

ith
 S

tr
uc

tu
re

d 
D

at
a:

 L
LM

s 
ex

ce
l a

t n
at

ur
al

 la
ng

ua
ge

 ta
sk

s b
ut

 o
fte

n 
st

ru
gg

le
 w

ith
 d

ire
ct

ly
 

pr
oc

es
sin

g 
an

d 
an

al
yz

in
g 

st
ru

ct
ur

ed
 d

at
a.

 B
y 

le
ve

ra
gi

ng
 th

e 
po

w
er

 o
f L

LM
s t

o 
co

m
pr

eh
en

d 
an

d 
m

an
ip

ul
at

e 
sc

he
m

as
, w

e 
ai

m
 to

 e
na

bl
e 

th
es

e 
m

od
el

s t
o 

w
or

k 
ef

fe
ct

iv
el

y 
w

ith
 st

ru
ct

ur
ed

 
cl

in
ic

al
 d

at
as

et
s.

•
Br

id
gi

ng
 th

e 
G

ap
 b

et
w

ee
n 

St
ru

ct
ur

ed
 D

at
a 

an
d 

A
na

ly
tic

al
 

Pr
ow

es
s:

 S
tru

ct
ur

ed
 c

lin
ic

al
 d

at
as

et
s c

on
ta

in
 v

al
ua

bl
e 

in
fo

rm
at

io
n,

 b
ut

 th
ei

r i
nt

ric
at

e 
na

tu
re

 c
an

 li
m

it 
th

e 
an

al
yt

ic
al

 
ca

pa
bi

lit
ie

s o
f L

LM
s. 

O
ur

 a
pp

ro
ac

h 
se

ek
s t

o 
de

sig
n 

sy
nt

he
tic

 
da

ta
se

ts
 th

at
 b

rid
ge

 th
is 

ga
p,

 a
llo

w
in

g 
LL

M
s t

o 
ha

rn
es

s t
he

ir 
fu

ll 
po

te
nt

ia
l i

n 
cl

in
ic

al
 d

at
a 

an
al

ys
is.

•
En

ha
nc

in
g 

Ef
fic

ie
nc

y 
an

d 
A

ut
om

at
io

n 
in

 H
ea

lth
ca

re
 

In
si

gh
ts

: T
he

 c
ur

re
nt

 c
lin

ic
al

 d
at

a 
an

al
ys

is 
w

or
kf

lo
w

s a
re

 o
fte

n 
tim

e-
co

ns
um

in
g 

an
d 

la
bo

r-i
nt

en
siv

e.
 B

y 
in

te
gr

at
in

g 
LL

M
s w

ith
 

th
e 

ge
ne

ra
tio

n 
an

d 
pr

oc
es

sin
g 

of
 sy

nt
he

tic
 c

lin
ic

al
 d

at
a,

 w
e 

ai
m

 to
 si

gn
ifi

ca
nt

ly
 im

pr
ov

e 
th

e 
ef

fic
ie

nc
y 

an
d 

au
to

m
at

io
n 

po
te

nt
ia

l o
f t

he
se

 p
ro

ce
ss

es
, u

lti
m

at
el

y 
dr

iv
in

g 
fa

st
er

 a
nd

 
m

or
e 

im
pa

ct
fu

l h
ea

lth
ca

re
 in

sig
ht

s.

A 
fra

m
ew

or
k 

fo
r l

in
k 

st
ru

ct
ur

e 
da

ta
 w

ith
 L

LM
 v

ia
 e

xt
ra

tin
g 

sc
he

m
a 

w
ith

 JS
O

N
 fo

rm
at

O
ut

co
m

e 
an

d 
Be

ne
fit

s

•
D

ev
el

op
 a

 ro
bu

st
 a

nd
 sc

al
ab

le
 m

et
ho

d 
to

 e
xt

ra
ct

 th
e 

sc
he

m
a 

in
fo

rm
at

io
n 

fro
m

 st
ru

ct
ur

ed
 c

lin
ic

al
 d

at
as

et
s, 

su
ch

 a
s t

ho
se

 fo
llo

w
in

g 
th

e 
CD

IS
C 

AD
aM

 st
an

da
rd

.
•

Es
ta

bl
ish

 a
 c

om
pr

eh
en

siv
e 

fra
m

ew
or

k 
fo

r r
ep

re
se

nt
in

g 
th

e 
sc

he
m

a 
an

d 
re

la
tio

ns
hi

ps
 o

f s
tru

ct
ur

ed
 c

lin
ic

al
 d

at
a 

us
in

g 
JS

O
N

 a
nd

 g
ra

ph
-b

as
ed

 d
at

ab
as

es
.

•
Se

am
le

ss
ly

 in
te

gr
at

e 
LL

M
s w

ith
 th

e 
de

sig
ne

d 
gr

ap
h-

ba
se

d 
re

pr
es

en
ta

tio
ns

 o
f s

tru
ct

ur
ed

 c
lin

ic
al

 d
at

a,
 e

na
bl

in
g 

ef
fic

ie
nt

 a
nd

 a
ut

om
at

ed
 d

at
a 

an
al

ys
is 

w
or

kf
lo

w
s.

•
Sh

ow
ca

se
 th

e 
pr

ac
tic

al
 a

pp
lic

at
io

ns
 a

nd
 b

en
ef

its
 o

f t
hi

s 
ap

pr
oa

ch
 th

ro
ug

h 
de

ta
ile

d 
ca

se
 st

ud
ie

s, 
de

m
on

st
ra

tin
g 

its
 p

ot
en

tia
l t

o 
ad

va
nc

e 
he

al
th

ca
re

 in
sig

ht
s a

nd
 d

ec
isi

on
-

m
ak

in
g:

•
Tr

ac
k 

1:
 T

ra
ns

fe
r o

rig
in

al
 d

at
a 

to
 g

ra
ph

 D
B 

vi
a 

th
e 

de
sig

ne
d 

gr
ap

h 
ba

se
d 

on
 e

xt
ra

ct
ed

 JS
O

N
 fi

le
. L

LM
 w

ill
 

pr
ov

id
e 

Cy
ph

er
 q

ue
ry

 b
as

ed
 o

n 
th

e 
re

tri
ve

d 
in

fo
 fr

om
 

Ve
ct

or
 D

B.
•

Tr
ac

k 
2:

 O
nl

y 
ex

tra
ct

 th
e 

sc
he

m
a 

fro
m

 sp
ec

 a
nd

 sa
ve

 w
ith

 
JS

O
N

 fo
rm

at
,  

LL
M

 w
ill

 p
ro

vi
de

 S
Q

L 
qu

er
y 

ba
se

d 
on

 th
e 

re
tri

ve
d 

va
ria

bl
e 

ch
ai

n 
fro

m
 V

ec
to

r D
B.

A
dv

an
ta

ge
s 

of
 J

SO
N

 a
nd

 G
ra

ph
 D

at
ab

as
es

1.
 F

le
xi

bl
e 

sc
he

m
a 

re
pr

es
en

ta
tio

n 
in

 JS
O

N
, w

ith
 

ef
fic

ie
nt

 re
la

tio
ns

hi
p 

ex
tra

ct
io

n 
an

d 
st

or
ag

e 
in

 
gr

ap
h 

da
ta

ba
se

s.
2.

Se
am

le
ss

 in
te

gr
at

io
n 

of
 st

ru
ct

ur
ed

 d
at

a 
w

ith
 L

ar
ge

 
La

ng
ua

ge
 M

od
el

s t
hr

ou
gh

 g
ra

ph
-b

as
ed

 m
od

el
in

g.
3.

Co
m

pr
eh

en
siv

e 
fra

m
ew

or
k 

co
m

bi
ni

ng
 th

e 
st

re
ng

th
s 

of
 JS

O
N

 a
nd

 g
ra

ph
 d

at
ab

as
es

 fo
r e

ffe
ct

iv
e 

cl
in

ic
al

 
da

ta
 a

na
ly

sis
.

Ch
an

gh
on

g 
Sh

i ,
 M

er
ck

 &
 C

o.
, I

nc
., 

Ra
hw

ay
, N

J, 
US

A 
(c

ha
ng

ho
ng

_s
hi

@
m

er
ck

.co
m

)  
Ja

im
e 

Ya
n,

 M
er

ck
 &

 C
o.

, I
nc

., 
Ra

hw
ay

, N
J, 

US
A 

(m
in

gy
u.

ya
n1

@
m

er
ck

.co
m

)

PP
02

01
02

03
04

Le
ve

ra
ge

 th
e 

sc
he

m
a 

in
fo

rm
at

io
n 

fro
m

 th
e 

CD
IS

C 
AD

aM
 

st
an

da
rd

 o
r o

th
er

 re
le

va
nt

 st
ru

ct
ur

ed
 c

lin
ic

al
 d

at
a 

sp
ec

ifi
ca

tio
ns

 to
 e

xt
ra

ct
 th

e 
sc

he
m

a 
de

ta
ils

 in
to

 a
 JS

O
N

 

fo
rm

at
.

Ex
tr

ac
t S

ch
em

a 
fr

om
 S

tr
uc

tu
re

d 
Cl

in
ic

al
 

D
at

as
et

s:
Em

be
d 

G
ra

ph
 D

at
ab

as
e:

D
es

ig
n 

G
ra

ph
-b

as
ed

 D
at

ab
as

e:
1.

En
ab

le
 L

LM
s t

o 
in

te
ra

ct
 w

ith
 th

e 
st

ru
ct

ur
ed

 c
lin

ic
al

 
da

ta
 b

y:
 

a.
Re

tri
ev

in
g 

th
e 

re
le

va
nt

 v
ar

ia
bl

es
 a

nd
 re

la
tio

ns
hi

ps
 

fro
m

 th
e 

gr
ap

h 
da

ta
ba

se
 b

as
ed

 o
n 

th
e 

us
er

's 
na

tu
ra

l l
an

gu
ag

e 
qu

er
y. 

b.
Ge

ne
ra

tin
g 

ta
ilo

re
d 

co
de

, s
uc

h 
as

 S
Q

L 
or

 C
yp

he
r, 

to
 

qu
er

y 
th

e 
un

de
rly

in
g 

st
ru

ct
ur

ed
 c

lin
ic

al
 d

at
a 

so
ur

ce
s. 

c.
Pr

ov
id

in
g 

th
e 

re
su

lts
 b

ac
k 

to
 th

e 
us

er
, l

ev
er

ag
in

g 
th

e 
st

ru
ct

ur
e 

an
d 

re
la

tio
ns

hi
ps

 c
ap

tu
re

d 
in

 th
e 

gr
ap

h-
ba

se
d 

re
pr

es
en

ta
tio

n.

LL
M

 In
te

ra
ct

io
n 

w
ith

 S
tr

uc
tu

re
d 

Cl
in

ic
al

 
D

at
a:

Ut
ili

ze
 th

e 
JS

O
N

 sc
he

m
a 

re
pr

es
en

ta
tio

n 
to

 d
es

ig
n 

th
e 

st
ru

ct
ur

e 
an

d 
re

la
tio

ns
hi

ps
 o

f a
 g

ra
ph

-b
as

ed
 d

at
ab

as
e,

 su
ch

 a
s 

N
eo

4j
 o

r a
 si

m
ila

r g
ra

ph
 te

ch
no

lo
gy

.

Pe
rfo

rm
 g

ra
ph

 e
m

be
dd

in
g 

on
 th

e 
de

sig
ne

d 
da

ta
ba

se
 to

 

ge
ne

ra
te

 v
ec

to
r r

ep
re

se
nt

at
io

ns
 th

at
 c

an
 b

e 
ef

fic
ie

nt
ly

 

qu
er

ie
d 

an
d 

in
te

gr
at

ed
 w

ith
 L

LM
s.

CO
N

TA
CT

 IN
FO

RM
AT

IO
N

Yo
ur

 c
om

m
en

ts
 a

nd
 q

ue
st

io
ns

 a
re

 
va

lu
ed

 a
nd

 e
nc

ou
ra

ge
d.

 C
on

ta
ct

 
th

e 
au

th
or

 b
y 

sc
an

 th
e 

rig
ht

 Q
R 

co
de

.

Fi
gu

re
 1

. S
na

ps
ho

t o
f A

DA
E 

da
ta

se
t s

ch
em

a 
w

ith
 Js

on
 fo

rm
at

Fi
gu

re
 2

. U
se

 N
eo

4j
 to

 v
isu

al
ize

 th
e 

de
sig

ne
d 

gr
ap

h 
BD

 

ba
se

d 
on

 th
e 

sc
he

m
a 

w
ith

 Js
on

 fo
rm

at
 

Co
nc

lu
si

on

Th
e 

pr
es

en
te

d 
po

st
er

 p
re

se
nt

s 
a 

tra
ns

fo
rm

at
iv

e 
ap

pr
oa

ch
 th

at
 m

ar
ks

 a
 m

ile
st

on
e 

in
 th

e 
in

te
rs

ec
tio

n 
of

 a
rt

ifi
ci

al
 in

te
lli

ge
nc

e 
an

d 
st

ru
ct

ur
ed

 c
lin

ic
al

 d
at

a 
an

al
ys

is.
 B

y 
se

am
le

ss
ly

 in
te

gr
at

in
g 

LL
M

s 
w

ith
 th

e 
re

pr
es

en
ta

tio
n 

an
d 

pr
oc

es
sin

g 
of

 s
tru

ct
ur

ed
 c

lin
ic

al
 d

at
a,

 w
e 

ha
ve

 u
nl

oc
ke

d 
ne

w
 p

os
sib

ili
tie

s 
fo

r 
ef

fic
ie

nt
, a

ut
om

at
ed

, a
nd

 in
sig

ht
fu

l d
at

a 
an

al
ys

is,
 p

av
in

g 
th

e 
w

ay
 fo

r g
ro

un
db

re
ak

in
g 

ad
va

nc
em

en
ts

 
in

 h
ea

lth
ca

re
.


