WO 2023/034453 PCT/US2022/042262

1717

s 10

1o SERVER
DATA REPDSITORIES «

X%‘\I}
CLIENT COMPUTING DEVICELS)

FIG. 1



PCT/US2022/042262
217

WO 2023/034453

¢ Ol

YNIEROO SV LS SWALT INY

S0 0L

o2
&2

v~ NI 18 1H0S SN Lo ONY LIS
5 § 5
w rAY) N o
SSONHIE A
1SNIVOY Y
o%

W 7




PCT/US2022/042262

WO 2023/034453

M7

%
b

SR

£ Ol

e
{

SINIWIYL

{OILVA




WO 2023/034453

4/17

SORT INSURANCE
TRANSACTIONS

TEDER™S_ N0
< NDCATNG LUNG >

" HEADER <

NDICATING ANGTHER

_ CANCER WITHN 6
HONTH?_~

PRIARY LUNG 1408

CANCER PATIENT

FIG. 4

40
4

PCT/US2022/042262

NOT A LUNG

CANCER PATIENT

42
3

NOT A PRIMARY
LUNG CANCER

PATIENT




WO 2023/034453

517

.
5
s

SORT INSURANCE 1%
TRANSACTIONS

50
3

NOT A LUNG
CANCER PATIENT

R Ry —

IS THRE
WNOTHER C% ON SAE I pea—w—
N OR SIME CORRER Ghst

58
7 THERE A CH OR 1013 TOT A PRIARY
S HTH 6 ONTHS?

K

LUNG CANCER  f=e
PATIENT

PRIVARY LUNG Pl
CANCER PATIEAT ih

15 -
& THERE A G347, (R C33% ™~
e AR 6 MONTHS?

IS
OORNER CASE
520

FIG. 5

PCT/US2022/042262



WO 2023/034453 PCT/US2022/042262

6/17

B2

OBTAIN MEDICAL HEADERS AND PHARVACY DATA
] 4

FILTER OUT PRARMACY VALUES THAT ARE NOT
PAID, PENDED OR ADJUSTED

Q08

s e~ 7 AILDAE >
N HEADERS?,

CLAIM-DATE IS THE
df _LAST_ACTWVE_DATL

4

BUSSOI-T S VS [AOMSSION-DATE © THE

< WEOSRKE > =1 5 LAST_ACTVE_DATE
PRI of_LAST_ACTNE _DATE

DATE_OF_SERVICE 5 TH df _LAST_ACTIVE _DATE  feee

FIG. 6



WO 2023/034453 PCT/US2022/042262

717

- 700

ACCESS, AT THE PROCESSING CIRCUITRY, ONE OR MORE
710 ~ MEDICAL DATA REPOSITORIES STORING DATA FOR A GIVEN
PATIENT FROM AMONG A PLURALITY OF PATIENTS, THE ONE OR
MORE MEDICAL DATA REPOSITORIES STORING PHARMACY
DATA, MEDICAL OFFICE VISIT DATA, AND MEDICAL INSURANCE
TRANSACTION DATA

v

720 .| IDENTIFY, BASED ON ONE OR MORE DISEASE CODES IN THE
MEDICAL OFFICE VISIT DATA OR THE MEDICAL INSURANCE
TRANSACTION DATA, ONE OR MORE BIOLOGICAL CONDITIONS
AND A METASTATIC STATE FOR THE GIVEN PATIENT

v

IDENTIFY, BASED ON ONE OR MORE DRUG CODES IN THE

730 ~

PHARMACY DATA, ONE OR MORE LINES OF TREATMENT FOR
THE GIVEN PATIENT
, y ‘
IDENTIFY, BASED ON ONE OR MORE INSURANCE CODES IN THE
740 —  MEDICAL INSURANCE TRANSACTION DATA, ONE OR MORE

MEDICAL PROCEDURES UNDERGONE BY THE GIVEN PATIENT

Y

DETERMINE, BASED ON A COMBINATION OF THE ONE OR MORE
BIOLOGICAL CONDITIONS, THE METASTATIC STATE, THE ONE OR
750 4 MORE LINES OF TREATMENT, AND THE ONE OR MORE MEDICAL
PROCEDURES, A PRIMARY DIAGNOSIS BIOLOGICAL CONDITION

FOR THE GIVEN PATIENT

Y

ASSIGN, BASED ON THE PRIMARY DIAGNOSIS BIOLOGICAL

760

CONDITION, THE GIVEN PATIENT TO A COHORT OF PATIENTS
v
770 PROVIDE AN OUTPUT REPRESENTING THE ASSIGNED COHORT

FOR THE GIVEN PATIENT

\. S

FIG.7




WO 2023/034453 PCT/US2022/042262

§17

= 800

~

' ANALYZE ONE OR MORE DATA TABLES THAT INCLUDE MEDICAL INSURANCE
~-+ TRANSACTION DATA FOR THE GIVEN PATIENT, THE ONE OR MORE DATA TABLES
BEING FROM THE ONE OR MORE MEDICAL DATA REPOSITORIES

v

DETERMINE ONE OR MORE FIRST INSURANCE TRANSACTIONS THAT INCLUDE
ONE OR MORE FIRST CODE IDENTIFIERS INCLUDED IN THE ONE OR MORE DATA
820 —{ TABLES, WHEREIN THE ONE OR MORE FIRST CODE IDENTIFIERS CORRESPOND
TO DIAGNOSES OF THE PATIENT WITH RESPECT TO THE ONE OR MORE

BIOLOGICAL CONDITIONS

v

DETERMINE ONE OR MORE SECOND INSURANCE TRANSACTIONS THAT INCLUDE
ONE OR MORE SECOND CODE IDENTIFIERS INCLUDED IN THE ONE OR MORE
. DATA TABLES, WHEREIN THE ONE OR MORE SECOND CODE IDENTIFIERS
| CORRESPONDING TO MEDICAL PROCEDURES ADMINISTERED WITH RESPECT TO
THE PATIENT, THE MEDICAL PROCEDURES BEING FROM THE MEDICAL OFFICE
VISIT DATA

v

GENERATE A MEDICAL HEADERS TABLE THAT INCLUDES A FIRST NUMBER OF
COLUMNS STORING THE ONE OR MORE FIRST CODE IDENTIFIERS, A SECOND
NUMBER OF COLUMNS STORING THE ONE OR MORE SECOND CODE
IDENTIFIERS, AND A PLURALITY OF ROWS WITH INDIVIDUAL ROWS OF THE
PLURALITY OF ROWS CORRESPONDING TO A FIRST MEDICAL INSURANCE
TRANSACTION OF THE ONE OR MORE FIRST INSURANCE TRANSACTIONS OR A
SECOND MEDICAL INSURANCE TRANSACTION OF THE ONE OR MORE SECOND
INSURANCE TRANSACTIONS

Y

STORE THE MEDICAL HEADERS TABLE IN THE ONE OR MORE MEDICAL DATA |
REPOSITORIES

Y

DETERMINE THE COHORT FOR THE PATIENT BASED ON DATA IN THE MEDICAL |
HEADERS TABLE

FIG. 8

/

810

830 -

.

B0

850

860




WO 2023/034453 PCT/US2022/042262

a7

- 900

ACCESS, AT THE PROCESSING CIRCUITRY, ONE OR MORE MEDICAL DATA
TABLES STORING MEDICAL INSURANCE TRANSACTION DATA FOR A PLURALITY
OF PATIENTS, THE ONE OR MORE MEDICAL DATA TABLES COMPRISING A DATE

COLUMN AND A DIAGNOSIS COLUMN

v

[ IDENTIFY, USING THE PROCESSING CIRCUITRY AND BASED ON THE DIAGNOSIS ]
920 —-{ COLUMN, A SET OF PATIENTS HAVING A SPECIFIED BIOLOGICAL CONDITION, THE
SET OF PATIENTS BEING FROM AMONG THE PLURALITY OF PATIENTS

Y

DETERMINE, FOR EACH PATIENT IN THE SET OF PATIENTS, AN EARLIEST DATE \
WHEN THE PATIENT RECEIVED A DIAGNOSIS OF THE SPECIFIED BIOLOGICAL
CONDITION

v

IDENTIFY, USING THE PROCESSING CIRCUITRY AND BASED ON THE DIAGNOSIS
COLUMN AND THE DATE COLUMN, A COHORT OF PATIENTS FROM AMONG THE
SET OF PATIENTS, THE COHORT OF PATIENTS LACKING A DIAGNOSIS FROM A
040 — COLLECTION OF BIOLOGICAL CONDITIONS ASSOCIATED WITH A DATE
OCCURRING DURING A PREDEFINED TIME WINDOW BEFORE THE EARLIEST DATE
WHEN THE PATIENT RECEIVED THE DIAGNOSIS OF THE SPECIFIED BIOLOGICAL
CONDITION

v

950 ;{ PROVIDE AN OUTPUT REPRESENTING THE COHORT ]

910 -

"

930 -

J

FIG. 9



WO 2023/034453 PCT/US2022/042262
1017
/,y/‘&%
NAWE DATE DIAGNOSES
ALBERT 3/12/16 LUNG CANCER
BETSY 12/17/15 INFLUENZA
4/5/16 LUNG CANCER
CARLOS 6/8/17 LIVER CANCER
12 LUNG CANCER
DEBRA 1117 LUNG CANCER
8/12/17 LIVER CANCER
EOWARD 1/2/18 INFLUENZA

FIG. 10




PCT/US2022/042262

WO 2023/034453

L1 "Old

€Ll 8zLl
/ Vi VWIHOS
V//NN: ozl \N <L || RHOLISO3H VLG
9cL) 0kl ¥9111
e N Ay -
pa reLl el
T AMOLSOdY
| VIYQ GALVO3INI
B ~pOLL S~y
-
A (S)1S3NDIY AHOLISOdTY
SLInS3Y
SISATYNY YLYQ . VIVAQILVHOIINL  ~~zplL
W WILSAS SISATYNY VLV ‘ o
AHOLISOdRY [orkL AYOLISOdY
VYO WIROTON , VIVOSANIO | 904
g} 1| YAYASVIMOTION | JONVHNSN HLTVH
NLSAS TR VIND g |
rl.iii-..{..i:...ill.\\\\\\ mv;’lv t ﬁu \\!\ux.u.\.llliizu.ﬂlli/
N (ll-’-’ﬂ;‘i{:‘\\.\\\\
SIRHOLIS0TH INILSAS NOLLYHOIINI VLYO.
VLY NOLLYWHOAN I~piLL SINMOLSO) o,
V1va TYNOLLIaaY
N B _|_IN31SAS SISATVNY B NOILYAOTINIVLVG 0 ol
\\\\!hll.iilﬂ..i.aili/ \\\..‘\,\hn.i!‘l..i.rl:ilil
> > )



PCT/US2022/042262

WO 2023/034453

1217

¢l 'Ol

12l
) 9zz)
~~87zl
gl |
azL- 12
xd) a#d)
0121

| A40LISOd3d
Y1vQ G31VHO3INI

\w 12l
~ozz, o0k voe
YIZHOS AMOLISOdZH Y1YC
T



PCT/US2022/042262

WO 2023/034453

1317

€l 'Old

AH0LISOd3Y

A

Y.1va Q3LYHO3LNI

\\\ SLINSTY SISATYNY VLYQ
ovLL X
INJLSAS SISATYNY Y1¥d
T~opLL
L1ISVIVAHIN/  *** ;13SVLVA ONT 13Sv1va 18|
T Sae oL | soel
4 ™
SNOILONYLSNI SNOILONYLSNI 1 ¢ SNOILONYLSNI
ONISSFO0Hd | *°* | ONISSIO0Md ONISS300Ud
VLYQ HIN VLva aNg VLva 1S}
0e} pogl Szogl
“ W3LSAS INIT3dId Y1va J
W3LSAS SISATYNY 8 NOILYHOIINI Y1V( T~ g€l

1S3N03Y AOLISOdRY
YLYQ Q3LVHOINI

No:\\\

Tzl



PCT/US2022/042262

WO 2023/034453

14/17

¥l "Old

"3dAL INOILYYALY § N3O §

431N VQIAIONI

2~y Tt oo paT!
VLV SIYTO IONVINSNIHLTVAH | NavolL NOILYIHOSNI
S~ JPtle INAILYA QG0N | ™~g; 1}
~ P A
A e
> | Y1Y0 SIVID JONVANSN
| SNHOLANC | | H1TvaH a3idI00W
m -~ VEVL
| ~oemt VLYQ SWIYTO JONVINSNI
UL HLTY3H ONY Y1Y SOINON3O 3LVY93LNI
W3LSAS INFWIOYNYIA > ool
VIVOSHIVI - \Y
ozvl AYOLISOdTY
JONVINSNI HLTVAH |, | NOUVINON INALYAMIOON VIYO WY TN
' m WI Y
0zyl S E B EWETNENED)
@ | s civh |1 -gom
>mO._._wOn_mm_ ......... N—— m‘ wzmv_o._. mwmoo< W//wo.v—.
vivaswyy || LMLoY | V1¥0 SOINONI9 T/.,.
JONVHNSNI HLTY3H T4 NoL . SSI00NINOUYOIINAQKID ) | | RO LYY g
< 5 B WILSAS SISATYNY 3 NOLLYMOLNI YLY( P )
~ . li/: P4 o
P > . 0Ll < ™
N ¥3HINIal

i
AN

NNIHOL ™| INXOL {  ¥3IHIIN3QI YNIAIONI

2y

NOILYOOT ¥3ANI9 HLIYIE 40 ¥,

31V 'INVN LSV1 TNV LS¥I4 Ol

¥~0071



PCT/US2022/042262

117

Gl "Old

WO 2023/034453

866020 %6020 290 oA
NI ON 866020 %6020 160 750710 20L0%d
166250 166250 29 NG
%6101 $661-0) %0 3HNGS9
MoT SaA $6-c240 $62210 % XYOz66 JOONWT
%1190 85190 29 THNGLE
612 1612 %0 08a%9.
HOH SIA 169060 169060 %0 N8l €108y
LHOHO? 3V 3LV L¥VLS N3N
BAITIONIANOD | yomvmonm | ananowovsnvel | Nowowswel | 290000 nonovenval onvangn NV
- 806}
(L NILSAS INM3dId YLV J~ -
AYOLISOdTY
AAAAA YLYQ GLVH93IN
7 o 705

@Wm ) FF



PCT/US2022/042262

WO 2023/034453

16 /17

91 Old

s)nsay

sisAleuy Bleq ™S 9vLL

A

sisoubelq Alepuoosg
~1 ‘sisoubeiq Arewug

9191 - 091

819l

=

P
ovilL ylomawel

welsAs

sisAjeuy eleq _A

V7 uoljesIUSP| oYo)

c09l

walsAg uons|eg UoyoH

wajsAg auladid eyeq

2191 7| goor N\

sisoubeiq 8ell

vl <7

sisoubelq Alewudisi4 N 0L91
Aewud puooss

WolSAg sisAleuy g uonelbajul eyeq

A

N

c0Ll

9091

Aloysoday
ejeq paelbaju|

volLl



WO 2023/034453

1700

17/17

PCT/US2022/042262

A
1702 | PROCESSOR
1724 B > ¢ VIDEO DISPLAY
N INSTRUCTIONS
1704| MAIN MEMORY
1724 < »  |le——>»| ALPHA-NUMERIC
N INSTRUCTIONS INPUT DEVICE
|_ 1708
1706 STATIC MEMORY
< » | » Ul NAVIGATION
1724\| INSTRUCTIONS DEVICE
1720 NETWORK DRIVE UNIT
N INTERFACE |q S el [ mACHINE
DEVICE READABLE
MEDIUM
INSTRUCTIONS ]
SIGNAL
1726 GENERATION
DEVICE
«—> OUTPUT
1721 P CONTROLLER
SENSOR(S) »
v

FIG. 17

1712

1714

1716
| | 1722

L1724



