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200

220 RECEIVE A DIGITAL IMAGE OF A BIOLOGICAL
TISSUE SAMPLE, WHEREIN THE DIGITAL IMAGE
INDICATES PRESENCE OF COLLAGENS IN THE

BICLOGICAL TISSUE SAMPLE

|

222 PROCESS THE IMAGE TO QUANTIFY A
PLURALITY OF PARAMETERS, EACH PARAMETER
DESCRIBING A FEATURE OF THE COLLAGENS IN

THE BIOLOGICAL TISSUE SAMPLE THAT IS

EXPECTED TO BE DIFFERENT FOR DIFFERENT
PHENOTYPES OF FIBROSIS

|

224 COMBINE AT LEAST SOME OF THE PLURALITY
OF PARAMETERS TO OBTAIN ONE OR MORE
COMPOSITE SCORES INDICATIVE OF A PHENOTYPE
OF FIBROSIS FOR THE BIOLOGICAL TISSUE SAMPLE

FIG. 2
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Tissue Level Parameters

FO

Parameter | Value
Object
Normalized 5@@%’
Count

Skeleton

Nodes 109.2/
Normalized| mm?Z
Count

Collagen
Reticulation 1.41
index

Total

Collagen |0.8%
Area Ratio

Fine

Collagen | 0.4%
Area Ratio

F2

Parameter Value

Object
Normalized
Count

203.8/
mma

Skeleton
Nodes
Normalized
Count

607 .4/
mmé

Collagen
Reticulation
index

1.6

Total
Collagen
Area Ratio

3.3%

Fine
Collagen
Area Ratio

1.18%

F4

Parameter

Value

Object
Normalized
Count

439 .2/
mmé

Skeleton
Nodes
Normalized
Count

3656/
mmé

Collagen
Reticulation
index

1.72

Total
Collagen
Area Ratio

20.1%

Fine
Collagen
Area Ratio

2.28%

This is also data from the Calibration Set

FIG. 3
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Morphometric | Length

FO

F2

F4

FO-Length FZ2-Length

Length Value L.ength Value Length Value
Short 30.9/mm<| |Short  1101.2/mm?| {Short 1185 4/mm?
Long 31.8/mm< | |Long 94.5/mm? | |Long 197.3/mm?
Mean 63.2px Mean 49.31px Mean 61.1px
Median | 31.0px Median |30.0px Median |31.00px
Std Dev | 123.3px Std Dev |104.9px Std Dev  |183.85px
Skewness| 6.6 Skewness |14.3 Skewness|15.78
Kurtosis | 55.0 Kurtosis  |271.11 Kurtosis  1290.71

This is also data from the Calibration Set

FIG. 5
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Morphomefric | Eccentricity

FO

2

F4

FO-Eccentricity |

F2-Eccentricity |

Fd-Eccentricily

o bl

E{:(g%iria Value Ez’;«;%iric Value Emg%iria Value
Rounded | 10.1/mm< Rounded | 37 8/mm? Rounded | 71.75/mm?
Elongated | 51 .8/mm? Elongated | 147 9/mm? Elongated | 310/mm?
Mean 0.87 Mean 0.87 Mean 0.87
Median 0.92 Median 0.91 Median 0.90
Std Dev 0.1 Std Dev 0.11 Std Dev 0.1
Skewness -1.88 Skewness -1.89 Skewness -1.84
Kurlosis 4.22 Kurtosis 4.25 Kurlosis 4.19

This is also Data from the Calibration Set

FIG.




0 e e LT3 LI KD QO | D LI e QU T LU | R T aenens s agnees gmmmowemmms f QUTDD e e e U QU R QOIS I e e 00009 LI

PCT/US2020/028813

and

%
¢

Severily Scor

7120

Exemplary Morghomelric Level Parameter
Selection for a Fibrosis

WO 2020/242630

<D
&y g [
g o< o | ey e e < Codl €D € O e < oo B ooy €8 oy €D
o O B8 B2 O B2 R | Al SR T RS S5 | e O Iy o 2R 0 2 <k Lo L2 I T 88 e P g S S S S
PEFe e I ISR NS | TR B E i F RS S
8 :
552
€5 e oy e | oot oo S e £ef BT LD o P %o 552 Fom
e B &y e ngm=== renem:
s52 E2 onlivm D SR ol SR e e s T | o T2 50 o pes e M 03 B2 T o T o’ 821 v rr SR SN OO oIS
& E2 S axn &2 T2 -t B ¥ ameui g ok 2 T O et ren S S r TN o S SH v o T < S
ey
D
End ErD CFR T D gl e e o e T2 | e o e | g gy T o SEB oy OE2 R SN ES e 83
LIS LD CoF T e w | O e oo oo s ey Sk | e e b e s T e PR e O ER o SRR e e
N €X3 EeD €55 O P e | S O N SR e S8 | e e TFR B B RIS | oy &5 B2 e 52 O T SIS ER &G - 0
a5 %3
[ =
g
S
| —
QD g
P ol e
gy
e - o
> s <ER<E] @ 23
= g =2 & o 43 = 2= o T
3. o ey (Lo DI £ &2 g2 i
= 2 wy &> | &3 g &2 & e
= FOndE gpsl=S 2 B =
82 g3 T e G D 2 <2 €< P & O
o == a3 fra] T 43 3. o o
- L el B TR [ o3 o2
O B o G2 =% e &3 | 5y 5 g
e &S5 e B o= i =8 [ e
= T g P e T 9
& 5 B ey == B &
L8 o CII TR e S8 &2 T TS w3 B oG
e o= e G b T o Fans a5 ==
SE RIS G = Wl T Be PSS
=L BB, EFE SRS IST gl gEESSPREEEOC L8 L8
<L S P & = sm el a s mmm Eaga O3 £ o oan g G gD =R g Load g2 o> S
e Gy G5 S e @ |2 @0 TS IEE 2R Beo=SRPRBE0 SRS 5 2
L EERE S DD D R I S S DRSS BB A BA | e e s e e
e i N = S L = &2 & =
£ e oo LA £ o2 I EE w25 |2 D5 @ DS 5 L= D3| LD ED £ 2 g o
BIZ s 53 e {2l zmne &> R o T 42 o 82 £ £33 T i o
e = 22 0 G5 ' TE o e o | e B s = E D B o Sh 2 S
£ & e WK — ERS RS R Se B0 o FO IS E £ o fhas | a AT SHE ==
G G oG £ B G 2o T E m T 2 o B o Ol B S S8 R G &
o3 TR o e [P es Tt es 2 =5 o eap%ﬁﬁﬁwg«hﬁ@ =L o IR o i
S8 O S 3 S B 08 a?!ﬁvnd“:mmm"va“e €5 g L3 maaibaw%i:;. 5 B o S8
T e e D S TS e &= s, et | S T Y s & TH O o | P 2 £ iRE S
B2 T eSS L Bt ot eSO s eY e  FTO < IBEESSES
S & == HEEBS ST LB IEECG TSI B EE = SIEBSTES
3 Bz = L (U2 S SR IR ZES - 5Tl BT e T [ T e
Aoz Shemee WL Szn ZEL D { Sedmmm Bhmen K B S e TR A . == o L T e e * L -
> € - S mms et D £ Q3 O3 O3 A2 | €5 €9 < b < SIS TS S 5 on = G2 GQ“A_HF!
I — R eaE &R g ttekﬂileﬂ\u s i n S EEED T egmm S £ ED o TELS < Somn = &
£ Cn T DD k. e eS| G G s W2 .82 o2 EE ST LS EE S R B = TS T s afRIER e
B RS iR s S R e B B oS el SRS e sEESS SN S o
S TES g b= =l I e I e ) S et ianl o 2 g N CH o XD T = = o e X8 o & &Y
SO EEgs 2N COBEWE2 I OCOEETEEIEE EBES OHGmE gl
L3 AT Sdnn Bonnr @y § it L R e Subnonn LN i R e p Y ] Pod  Fod e e o So B St Bass aupe
Fo ] b & | oG Qg L o3 B bt & s Has DBl o e 255
o S TS e &5 £ S2ES me & o= S8 it L o = O3
B B £= &= EE S == &= [ ] mmadQﬁWVﬂv

FIG.7




WO 2020/242630

8/20

PCT/US2020/028813

Texture | Energy

F2

FO-Fib Texture Energy

F2-Fib Texture Energy

Energy Value Energy Value Energy Value
Bumy | 595mm? Bumy | 233mm? Bumy | 483/mm?
Resolved | 197 5/mme Resolved | 22.8Vmmé Resolved | 48.9/mme
Mean 0.2 Mean (.69 Mean 0.57
Median 0.95 Median 0.972 Median (.65
Std Dev 0.11 Std Dev 0.16 Std Dev 0.28
Skewness -3.38 Skewness 1.02 Skewness -0.48
Kurtosis 13.74 Kuriosis 1.95 Kurtosis -1.04

This is also Data from the Calibration Sei
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Exemplary Texture Level Parameters and
Selection for a Fibrosis Severity Score

Fibrosis Stage
Parameter 0 / 4 Selected
Normalized Count of Homogenous of Homogenedty for All- Flbrosis Texture | 10.89 66.54 0 0
Normalized Count of Organized of Homogenelty for Al - Frosis Texture | 33731 M0 U8 0
Mean of Homogenedty for All - Fbrosis Texture 0.4 081 0.69 4
Median of Homogenetty for Al - Fbrosis Texture 047 085 0.78 y
Sid of Homogeneity for All - Fibrogis Texture 0.08 012 023 5
Skew of Homogenelty for All- Fiorosis Texture 416 R 48 (
Kurtosis of Homogenety for All- Fibrosis Texture 2311 745 059 4
Normalized Count of lregular of Correlafion for Al - Flbrosis Texture WMH 0040 000 4
Nomalized Count of Pattemed of Correlation for All- Fibrosis Texbure 46,55 T Y, i
Mean of Correlafion for All - Fibrosis Texture 0.14 081 087 1
Median of Correiation for Al- Fiorosis Texture 0.75 0.81 090 3
Std of Comelation for Al - Fibrosis Texture 0.18 0.40 010 0
Skew of Comelafion for All- Fibrosis Texture {9 .15 0,78 0
Kurtoss of Corelafion for All - Fibrosis Texture 485 (.86 {47 0
Normalized Count of Uniform of Inertia for Al - Fiorosis Texture 19652 e 48552 i
Normalized Count of Contrasted of inertia for All- Fibrosis Texture 1168 2587 0.00 1
Mean of Inertia for All - Fibrosis Texture 412 8 361 5
Median of inertia for Al - Fibrosis Texfure 000 20 6.00 0
Std of Inertia for All- Fibrosis Texture 174 25,16 B4 1
Skew of inertia for All- Fibrosis Texture 741 582 19 4
Kurtoss of Inerta for All - Fibrosis Texture 64.93 714 3 A
Normalized Count of Smooth of Entropy for All- Fibrosis Texiure M W 38X 0
Nomalized Gount of Rough of Entropy for Al - Fibrosis Texture 1342 0 By 0
Mean of Entropy for All - Fibrosis Texture 0.68 203 3.24 0
Median of Enlropy for Al - Flbrosis Texdure 042 175 23 1
Std of Entropy for Al - Fiorosis Texture 087 143 243 ?
Skew of Entropy for All - Fbrosis Texture 182 218 0 0
Kurtosis of Entropy for All- Forogis Texture 1754 5.95 (.85 (
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BOL Fibrosis Model _ ThAModel
Normalized qFP Progression Chart Normalized oFP Progression Chart
350
28
3.00
23
250
18
200
13
150
8
3 T RIS AR R . =
« 050
P ST i 0 T T TAA(SW)
MCD HFD (NASH) Model
Normalized qFP Progression Chart Adult NASH
88.00 Normalized gFP Progression Chart
78.00 33.000
66.00 28,000
5800
23,000
48.00
35,00 18.000
28,00 13.000
16.00 8.000
8.00
& 3.000
20 MeD . NED
Dietéw HFT-8w  HFT-12w -2.000
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Study
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