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Agenda

• Common limitations in recent clinical trials :

• Inter/intra observer discrepancies

• Ordinal staging system describes progression only, not designed to quantitate fibrosis 
regression

• Digital pathology is increasingly used to provide:

• Fully quantitative assessment

• Highly reproducible assessment

• In addition, stain-free imaging technical reveals further insights to:

• Understanding mechanism of action specific histology changes 

• Better design clinical trials

• Post-approval patient management strategies
3
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Fibrosis regression follows the same stages of 
progression in reverse
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§ Fibrosis staging system: Assumes a one-
directional track with progression, with regression 
to follow the opposite route

§ Quantification and a high kappa are key for the 
evaluation of fibrosis changes in a single track

F0 F1 F2 F3 F4
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Advantage of a fully quantitative assessment
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Tropifexor for nonalcoholic steatohepatitis:  
an adaptive, randomized, placebo-controlled  
phase 2a/b trial

The multimodal activities of farnesoid X receptor (FXR) agonists make this 
class an attractive option to treat nonalcoholic steatohepatitis. The safety 
and e!cacy of tropifexor, an FXR agonist, in a randomized, multicenter, 
double-blind, three-part adaptive design, phase 2 study, in patients with 
nonalcoholic steatohepatitis were therefore assessed. In Parts A + B, 198 
patients were randomized to receive tropifexor (10–90 µg) or placebo for 
12 weeks. In Part C, 152 patients were randomized to receive tropifexor 
140 µg, tropifexor 200 µg or placebo (1:1:1) for 48 weeks. The primary 
endpoints were safety and tolerability to end-of-study, and dose response 
on a la ni ne a mi no tr an sf erase (ALT), aspartate a mi no tr an sf erase (AST) and 
hepatic fat fraction (HFF) at week 12. Pruritus was the most common adverse 
event in all groups, with a higher frequency in the 140- and 200-µg tropifexor 
groups. Decreases from baseline in ALT and HFF were greater with tropifexor 
versus placebo at week 12, with a relative decrease in least squares mean 
from baseline observed with all tropifexor doses for ALT (tropifexor 10–
90-µg dose groups ranged from −10.7 to −16.5 U l−1 versus placebo (−7.8 U l−1) 
and tropifexor 140- and 200-µg groups were −18.0 U l−1 and −23.0 U l−1, 
respectively, versus placebo (−8.3 U l−1)) and % HFF (tropifexor 10–90-µg 
dose groups ranged from −7.48% to −15.04% versus placebo (−6.19%) and 
tropifexor 140- and 200-µg groups were −19.07% and −39.41%, respectively, 
versus placebo (−10.77%)). Decreases in ALT and HFF were sustained up to 
week 48; however, similar trends in AST with tropifexor at week 12 were not 
observed. As with other FXR agonists, dose-related pruritus was frequently 
observed. Clinicaltrials.gov registration: NCT02855164

Nonalcoholic fatty liver disease (NAFLD) is one of the most common 
chronic liver diseases worldwide1,2. Nonalcoholic steatohepatitis 
(NASH), the progressive subtype of NAFLD, is characterized by the 
presence of steatosis, lobular inflammation and hepatocyte ballooning, 
with or without hepatic fibrosis3,4. In the United States, the estimated 
prevalence of NASH in patients with NAFLD is ~25% (ref. 2), while in the 
general population it is estimated at 1.5–6.45% (ref. 1). NASH is a risk 

factor for progression toward advanced fibrosis and cirrhosis with 
subsequent risks for hepatocellular carcinoma, portal hypertension, 
end-stage liver disease and death5–8. Evidence from the United States 
suggests that NAFLD/NASH is the second leading cause for liver trans-
plantation9 and a risk factor for all-cause mortality10.

Development of NASH treatments presents a myriad of unique 
challenges due to the complex pathophysiology of the disease, and 
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Results from 
TANDEM trial: 
Combination of 
tropifexor and 
cenicriviroc in 
pre-cirrhotic 
MASH
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Results from 
COHORT 4 trial: 
Aldafermin in 
pre-cirrhotic 
MASH



More fibrosis in F2 than F3  ???
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Baseline F2 à End of Treatment F2

Before 
Treatment

Baseline F3 à End of Treatment F3

End of 
Treatment

Ratziu et. al. Journal of Hepatology 2022



Fibrosis stage ⇩ does not always mean 
Collagen Proportionate area ⇩
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Baseline F2 à End of Treatment F2 Baseline F3 à End of Treatment F3

PT/CV collagen
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Ratziu et. al. Journal of Hepatology 2022
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AI reveals where the activities are taking place
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Digital pathology with artificial intelligence analyses
provides greater insights into treatment-induced

fibrosis regression in NASH

Graphical abstract

Approaches for assessment of fibrosis in liver biopsies

Liver fibrosis changes after treatment with tropifexor (TXR) in patients with F3 stage
at baseline, as assessed by NASH CRN scoring (left) and by SHG/TPEF microscopy (right)

Conventional microscopy
Semiquantitative scoring of fibrosis

(F1 to F4 stage) in trichrome-stained slides

Second harmonic generation microscopy
Over 120 collagen features are assessed on
a continuous scale in unstained liver sections

SHG/TPE image
(Collagen fibers are highlightes in green)
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Highlights

! AI revealed antifibrotic effects of TXR, unlike conven-
tional microscopy.

! Spatial correlation between fibrosis and steatosis reduction suggests
that anti-metabolic therapies initially drive fibrosis regression in the
perisinusoidal regions.

! Regressive changes in septa morphology and collagen fiber param-
eters observed in patients with F3 fibrosis, who were considered
‘unchanged’ with conventional scoring.

! Digital pathology provides quantitative details of fibrosis dynamics
with novel insights into treatment-induced fibrosis regression
in NASH.
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Lay summary
The degree of liver fibrosis (tissue
scarring) in non-alcoholic steato-
hepatitis (NASH) is the main pre-
dictor of negative clinical outcomes.
Accurate assessment of the quan-
tity and architecture of liver fibrosis
is fundamental for patient enrol-
ment in NASH clinical trials and for
determining treatment efficacy.
Using digital microscopy with arti-
ficial intelligence analyses, the
present study demonstrates that
this novel approach has greater
sensitivity in demonstrating
treatment-induced reversal of
fibrosis in the liver than current
systems. Furthermore, additional
details are obtained regarding the
pathogenesis of NASH disease and
the effects of therapy.
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Fig. 2. Treatment-induced fibrosis regression in the perisinusoidal area and correlation with serum fibrosis markers. (A) Zonal fibrosis quantitation, as a
percentage change of fibrosis area from BL to EOT, reveals marked fibrosis reduction in the perisinusoidal area. P values for difference to placebo are from ANCOVA
adjusted by baseline value, no multiplicity correction. (B) Correlations between the percentage change of fibrosis area (overall and in specific regions), with ELF
and Pro-C3 changes from BL to EOT. Correlations were analyzed using a Spearman’s rank correlation coefficient. ANCOVA, analysis of covariance; BL, baseline; ELF,
Enhanced Liver Fibrosis; EOT, end-of-treatment; LS, least squares; n, number of patients; PRO-C3, precisely cleaved N-terminal propeptide of type III collagen;
TXR, tropifexor.

1402 Journal of Hepatology 2022 vol. 77 j 1399–1409

Research Article Innovative Diagnostics, Modelling andDigital Hepatology

Naoumov et. al. Journal of Hepatology 2022 



Beyond standard zonal analysis: septa parameters

© 2023 HistoIndex Pte. Ltd. All rights reserved. Do not circulate without permission.
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Stain-free imaging approach

• Stain-free imaging: second harmonic generation microscopy

• Rationale and advantages

• Performance data

• Improvement on inter/intra observer discrepancies

• Differences between glass vs digital slides

• Visualization for pathologists

• Easier to see

• AI annotation

11
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Conventional staining vs unstained qFibrosis 
approach

© 2023 HistoIndex Pte. Ltd. All rights reserved. Do not circulate without permission.
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Staining

Unstained

Pathological assessment 
using microscopy
- Fibrosis stage
- Steatosis grade
- Hepatocyte ballooning
- Inflammation

Quantitative assessment 
using SHG/TPE images and AI 
- qFibrosis 
- qSteatosis 
- qBallooning 
- qInflammation 

2 consecutive 
unstained cuts

H&E and MT 
staining

Liver biopsy Microscopy

1 unstained cutLiver biopsy SHG/TPE imaging + AI Analysis



Genesis®200 unstained imaging system

© 2023 HistoIndex Pte. Ltd. All rights reserved. Do not circulate without permission.
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Tissue 
Biopsy 
Slide

SHG Signal
Reflected Photons

Transmitted Photons
TPE Signal

Femto-
second 
Laser

Emitted 
Photons

SHG/TPE Image

SHG detects 
collagen fibers 
shown in green

Xu S, et al. J Hepatol. 2014;61(2):260-269



Non-stain approach improves quantification 
consistency from 66% à 93%

© 2023 HistoIndex Pte. Ltd. All rights reserved. Do not circulate without permission.
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stained in di�erent laboratories on di�erent days of the week. The mean and standard deviation of the average
eigenvalues for di�erent days of the week are considerably higher for the third laboratory.

Laboratory
321

A
ve

ra
ge
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ig

en
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lu
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.020

.015

.010

.005

.000

*  Lab 1: Mean = 0.0051, SD = 0.00051
     Lab 2: Mean = 0.0049, SD = 0.00032
     Lab 3: Mean = 0.0120, SD = 0.00235

Figure 3: Boxplots of average eigenvalue distributions for the three laboratories for di�erent days of the week.
The mean and standard deviation have been calculated for the five weekday distributions for each laboratory.

Experiment 2: Figure 4 shows the result of the standardization by the proposed algorithm. The original
images in Figure 2b and Figure 2c are standardized by using the image in Figure 4a as the template image.
The standard deviation (SD) of the normalized median intensity and its coe�cient of variation (CV) for the
segmented nuclei are presented in Table 2 for the three laboratories. The proposed method outperforms GS
algorithm and the appearance normalization method by yielding the lowest SD and CV of normalized median
intensity.

Figure 4: Standardization of H&E stained histopathology images. (a) The template image used for extracting
the parameters of the standardization algorithm. (b) The standardized image of the image shown in Figure 2b
(c) The standardized image of the image shown in Figure 2c.

Figure 2: Sample images from the three laboratories. (a), (b), and (c) are three sample ROI images stained by
laboratory 1, 2 and 3 respectively.

machines is changed once or twice per week, staining on di�erent days of the week may result in a stain having
di�erent spectral characteristics. Multivariate analysis of variance (MANOVA)13 with Pillai’s statistics was used
to determine the statistical significance of di�erences between these variables.

In the second experiment, the performance of the proposed standardization algorithm is both qualitatively
and quantitatively evaluated. Qualitative evaluation is performed by visualizing the original image and assessing
the visual color constancy of the standardized image with respect to the template image. For quantitative
evaluation of the results, the color constancy of the nuclei segmented regions were evaluated and compared
to the global standardization (GS) algorithm8 and the appearance normalization method7 by calculating the
normalized median intensity (NMI).9, 14 The standard deviation of the NMI values and the coe�cients of the
variations (i.e. standard deviation divided by mean) were computed for all the images in the dataset before
and after standardization using the proposed algorithm. The nuclei were segmented by imposing a threshold of
T = 120 (determined empirically) on the average of the RGB values for each image.

3. RESULTS
Experiment 1: MANOVA results show that di�erences between labs may be considerable, and that for certain
labs staining results di�er significantly between days of the week (Table 1). Comparable results were found for
the mean (cx, cy) values and the average eigenvalues of the nuclei. No significant color variations were observed
between tissues from di�erent patients.

Table 1: Multivariate analysis of variance with Pillai’s statistics

Variables cx, cy Average eigenvalues

Patients generally no significant e�ect no e�ect

significant di�erences between significant di�erences between
Laboratory L3 and L1/L2 (p < 0.004) L3 and L1/L2 (p < 0.004)

weak di�erence between L1 and L2 weak di�erence between L1 and L2

Days of

the week

L1 (p < 0.003) L1 (p < 0.02)
L2 not significant L2 not significant

L3 (p < 0.004) L3 (p < 0.002)

L1 : Laboratory 1, L2: Laboratory 2, L3: Laboratory 3

Figure 3 shows boxplots of the average eigenvalue distributions of the nuclei segmented regions of the slides

Bejnordi et al, SPIE 2014

Unstained 
slide

Genesis 
machine

SHG/TPE image
Quantification from 

AI algorithm

qFibrosis Stage
qFibrosis continuous value

Machine A   

Scan 2Scan 1 Scan 3

Machine B   

Scan 2Scan 1 Scan 3

Machine C   

Scan 2Scan 1 Scan 3

• Quanti'cation results consistency with staining ~ 66%

• Quantification results consistency with no staining ~ 
93%

Chang et al. EASL 2023, Vienna, Poster No 1947



Stepwise approach: To investigate utility of AI 
components

© 2023 HistoIndex Pte. Ltd. All rights reserved. Do not circulate without permission.
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Pooled data from AI DP companies

WSI readsGlass reads

1.

qFValue of SHG + Quantitative Assessment 

HistoIndex approach using WSI and 
SHG-based digital reads:

2.
H&E MT H&E MT SHG



AI-aiding tools as primary end points

© 2023 HistoIndex Pte. Ltd. All rights reserved. Do not circulate without permission.
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Sample
randomisation

Sample
randomisation

Sample
randomisation

4-weeks
washout period

Un-aided read AI-aided read Un-aided read AI-aided read

Pilot Study Details

Profile of 
pathologists • 3 pathologists with 40, 10 and 5 years of experience 

Modalities • Un-aided read: H&E, MT images
• Aided read: H&E, MT and SHG images, qFibrosis readout

Sample set • 40 adult NASH, non-treated liver biopsies
• 10 F0, 10 F1, 10 F2, 5 F3, 5 F4

Data collected • Fibrosis assessment for un-aided and aided reads

Soon, et. al., Clin. Gastroenterol. Hepatol., 2022



AI-aiding tools: SHG image and qFibrosis 
readout

© 2023 HistoIndex Pte. Ltd. All rights reserved. Do not circulate without permission.
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Soon, et. al., Clin. Gastroenterol. Hepatol., 2022



1. Glass vs WSI reads

© 2023 HistoIndex Pte. Ltd. All rights reserved. Do not circulate without permission.
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Pooled data from AI DP companies

WSI readsGlass reads

1.

Glass vs WSI Glass vs WSI + SHG, qF

Mean Intra-observer variability 91.8% 92.5%

• 240 reads for each set across 3 pathologists with varying years of experience

Soon, et. al., Clin. Gastroenterol. Hepatol., 2022



2. Value of SHG and Quantitative assessment

© 2023 HistoIndex Pte. Ltd. All rights reserved. Do not circulate without permission.
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qFValue of SHG + Quantitative Assessment 

HistoIndex approach using WSI and 
SHG-based digital reads:

H&E MT H&E MT SHG

Fibrosis assessment Un-aided Aided

Inter-observer
Mean Percentage Agreement 89.4% 92.9%

Mean Weighted Kappa (Linear) 0.72 0.82

Intra-observer
Mean Percentage Agreement 92.1% 96.5%

Mean Weighted Kappa (Linear) 0.79 0.91

AI-aiding improved mean linearly weighted kappa for fibrosis assessment

Soon, et. al., Clin. Gastroenterol. Hepatol., 2022



qFibrosis: high level of repeatability and 
reproducibility that matches (or even exceeds) 
repeated reads by multiple pathologists

© 2023 HistoIndex Pte. Ltd. All rights reserved. Do not circulate without permission.
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qFibrosis* Kleiner et al 
2005

Kleiner et al 
2019

Davison et al
2020

Inter-rater 
Kappa 0.85 0.84 0.75 0.484

Intra-rater 
Kappa 0.88 0.85 NA 0.854

Soon, et. al., Clin. Gastroenterol. Hepatol., 2022
Kleiner et al. Hepatology. 2005; 41(6):1313-2; 
Kleiner et al. JAMA Netw Open 2019;2(10):e1912565; 
Davison et al. J Hepatol. 2020; 73(6):1322-32; 



Stained vs Unstained (easier to see)

© 2023 HistoIndex Pte. Ltd. All rights reserved. Do not circulate without permission.
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NASH CRN 
F1

NASH CRN 
F2

NASH CRN 
F3



Further improvement in inter-observer 
agreement for fibrosis assessment

© 2023 HistoIndex Pte. Ltd. All rights reserved. Do not circulate without permission.
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AI-aided 
Level I Tools

AI-aided 
Level II Tools

PT

Peri-PT

Peri-CV

CV

Perisinusoidal
Zone 1 Zone 2 Zone 3

Un-aided Aided
With Level I tools

Aided
With Level II tools

Inter-observer
Mean Percentage Agreement 89.4% 92.9% 93.8%

Mean Weighted Kappa (Linear) 0.72 0.82 0.84

Intra-observer
Mean Percentage Agreement 92.1% 96.5% 95.63%

Mean Weighted Kappa (Linear) 0.79 0.91 0.88

Manuscript in preparation



Additional insights provided by SHG-based AI

In Resmetirom

• Phase 3 patient stratification based on phase 2 data

• Results from phase 3 study, with qFibrosis assessment

Mechanism of action (MOA) specific fibrosis changes

• Better visualization of multi-dimensional data

• Results from different MOA drugs

23

© 2023 HistoIndex Pte. Ltd. All rights reserved. Do not circulate without permission.



With Madrigal’s Resmetirom phase 2 trials
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• There is no statistical significance using conventional pathologists’ assessment
• Using HistoIndex’s qFibrosis, there is now clear statistical significant positive results
• Futuremore, it identified patients with F3 fibrosis is the best responders

• Change of primary end point for phase 3 studies to include >51% F3 patients

Madrigal Pharmaceuticals, AASLD 2018



Change of clinical trial protocol to include more 
F3 patients
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Current Primary 
Outcome 
Measures ICMJE

(submitted: Jan
uary 29, 2019)

• To evaluate the effect of Obeticholic Acid compared to placebo on liver histology in non-
cirrhotic nonalcoholic steatohepatitis (NASH) subjects with stage 2 or 3 fibrosis by assessing 
the following primary endpoints [ Time Frame: Measurements at Baseline and 18 months ]

Primary endpoints include: 
• The proportion of Obeticholic Acid treated patients relative to placebo achieving at least one 

stage of liver fibrosis improvement with no worsening of NASH, or
• The proportion of Obeticholic Acid treated patients relative to placebo achieving NASH 

resolution with no worsening of liver fibrosis.

Original Primary 
Outcome 
Measures ICMJE

(submitted: Mar
ch 30, 2019)

• To evaluate the effect of MGL-3196 80 mg or 100 mg compared to placebo to achieve NASH 
resolution on liver histology in non-cirrhotic NASH patients with stage 2 or 3 fibrosis 
[ Time Frame: Measurements at Baseline and 52 weeks ]

Primary endpoint: 
• Assessment will be in the first 900 patients, at least 450 F3, and be based on the proportion of 

MGL-3196 80 mg or 100 mg treated patients relative to placebo achieving NASH resolution 
(NASH Activity Score (NAS), ballooning =0; lobular inflammation =0,1) with at least a 2-point 
reduction in NAS and no worsening of fibrosis.

https://clinicaltrials.gov/ct2/show/record/NCT02548351?term=Intercept&cond=NASH&draw=2&rank=1

In previous phase 3 NASH clinical trials:

But in Madrigal’s phase 3 NASH trials:



What drove the success of Resmetirom?
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Implications for Successful Phase 3 Program

Data from Phase 2 Screening Criteria Histopathology Reading
• Drug exposure levels and 

histopathologic response evaluated in 
phase 2 helped understand the 
likelihood of effect of 80mg and 100mg 
doses in phase 3

• Half of F3 patients on IP showed ≥ 1-
point improvement in fibrosis, 
compared to no placebo F3 patients, 
using Second Harmonic Generation 
(SHG)

• 56% of patients who resolved NASH 
also resolved fibrosis, 61% of NASH 
resolvers achieved ≥ 1 point 
improvement in fibrosis

• Statistically significant reductions by 
resmetirom in multiple fibrosis 
biomarkers including PRO-C3, ELF, 
most pronounced in patients with 
advanced fibrosis at baseline (F2 / F3)

• 3 metabolic syndrome risk factors, 
prescreening criteria (AST and 
fibroscan cut-off value of 8.5kPa) and 
MRI-PDFF prior to biopsy

• Core biopsy size of 16 gauge
• Same pathologists as phase 2 
• NASH Resolution definition included 

having a 2-point improvement in NAS

Courtesy of Stephen Harrison and Madrigal Pharmaceuticals



qFibrosis: primary end-point in NASHGEN-2 trial
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Data Source: Madrigal Pharmaceuticals, EASL 2023 late-breaker, LBP-017  Data Source: Madrigal Pharmaceuticals December 19, 2022

* p-value <0.0001 (vs placebo)

NASH-CRN qFibrosis



qFibrosis is a knowledge-based AI 
developed using NASH-CRN system
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Stages Description
0 None

1a Mild (delicate) zone 3 perisinusoidal fibrosis

1b Moderate (dense) zone 3 perisinusoidal fibrosis

1c* Portal/periportal fibrosis only

2 Zone 3 perisinusoidal fibrosis with portal/ periportal fibrosis

3 Bridging fibrosis
4 Cirrhosis

Portal fibrosis, Peri-portal fibrosis, Perisinusoidal fibrosis, Bridging fibrosis, Cirrhosis (nodule)

*F1c will not be covered within this presentation



Portal Fibrosis

Peri Portal Fibrosis

Bridging Fibrosis

Peri-sinusoidal Fibrosis

Nodule

F0 F1 F2 F3 F4
Graph is plotted based on data obtained 

from clinical projects

Each of these parameters changes 
independently with different trends 
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qFibrosis provides fully quantitative assessment 
to capture all changes 
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Zone 2 
Peri-sinusoidal

Portal

Peri-Portal

Bridging Peri-Central
31



Review the liver biopsies using radar map to better record 
multi-dimensional nature of fibrosis 
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Before 
Treatment

Post 
Treatment 

(Progressive)

Post 
Treatment 

(Regressive)

Portal Fibrosis 1.27 3.25 2.45

Peri-Portal 
Fibrosis 2.38 0.2 1.38

Peri-Central 
Fibrosis 0.31 0.25 0.58

Bridging Fibrosis 0.93 5.7 0.7

Peri-Sinusoidal 
Fibrosis 3.34 2.5 0.3

Total Weighted 
Score 8.23 11.9 5.41

0
2

4
6
Portal

Peri-Portal

Peri-CentralBridging

Peri-Sinusoidal

Before Treatment (8.23)

Bridging 
Fibrosis

Perisinusoid
al Fibrosis

Nodules

Perisinusoid
al Fibrosis

Periportal & 
Pericentral Fibrosis

Bridging 
Fibrosis

Periportal & 
Pericentral Fibrosis

Perisinusoid
al Fibrosis

Periportal & 
Pericentral Fibrosis

0
2
4
6
Portal

Peri-Portal

Peri-CentralBridging

Peri-Sinusoidal

Before Treatment (8.23) Post Treatment - Progressive (11.90)

0

2
4
6
Portal

Peri-Portal

Peri-CentralBridging

Peri-Sinusoidal

Before Treatment (8.23)
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Use of qFibrosis to evaluate dynamic changes

© 2023 HistoIndex Pte. Ltd. All rights reserved. Do not circulate without permission.

33

• For patients who 
are F3 at 
baseline and 
after treatment

qFibrosis increased qFibrosis no-change qFibrosis decreased

Baseline EOT Baseline EOT Baseline EOT

Portal Fibrosis 0.37 0.48 0.17 0.13 0.25 0.07 
Peri-Portal Fibrosis 0.31 0.43 0.30 0.26 0.68 0.10 
Peri-Central Fibrosis 0.08 0.20 0.35 0.20 0.13 0.19 
Bridging Fibrosis 0.31 0.64 0.21 0.17 0.05 0.02 
Peri-Sinusoidal Fibrosis 0.32 0.57 0.43 0.35 0.82 0.25 
Total Weighted Score 1.40 2.32 1.46 1.10 1.93 0.64 

• Radar 
provides 
intuitive view 
of collagen 
changes 

Naoumov et al., EASL 2023 Poster No 1504



qFibrosis radar map also reveals MOA specific 
change patterns
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For patients who were staged as F3
at baseline and F2 at the end of
treatment by trial pathologist

All showed similar effects on
• Portal fibrosis and
• Peri-portal fibrosis and
• Bridging fibrosis

Different effects on
• Perisinusoidal fibrosis and
• Peri-central fibrosis



Regression patterns in placebo patients –
reduction in bridging fibrosis
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For patients who were staged as F3 
at baseline and F2 at the end of 
treatment by trial pathologist

Same regression patterns in all 
cohorts:
• Low bridging fibrosis 

Different what MOA related 
patterns observed previously



Conclusions

• Fibrosis changes are dynamic and heterogeneous
• Progression and regression features can exist at the same time ( in the same liver specimen?)
• Progression path is different from regression path (suggest to reverse this sentence –

Regression path is different from Progression path)
• Current gold-standard was not designed to record (assess?) treatment efficacy

• qFibrosis has been extensively validated:
• High repeatability and reproducibility
• Improves inter/intra observer discrepancies 

• Reveals additional insights – changes in different areas of liver lobule; septa analyses, (e.g. 
steatosis correction)

• qFibrosis (stain-free methodology) provides
• Designed and validated for treatment efficacy evaluation 
• Data based drug development pathway, from phase 2 to phase 3
• Post drug approval treatment strategy design 36

© 2023 HistoIndex Pte. Ltd. All rights reserved. Do not circulate without permission.



histoindex.com

linkedin.com/company/histoindex

Thank you!
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Liver Forum 15, Paris 
6th September 2023

By Dr Dean Tai
Chief Scientific Officer


