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A • Fibrosis progression or regression can occur in 

MASLD even without specific therapy. Conventional 

fibrosis stages do not predict the future course of 

fibrosis.  

• Second harmonic generation/two-photon excitation 

(SHG/TPE) with qFibrosis analysis quantitatively 

captures collagen fibres which also correlates with 

fibrosis severity. Its ability to predict the future 

course of fibrosis is not known.

This study aims to: 

(1) independently validate the qFibrosis scoring, and 

(2) evaluate the prognostic performance of qFibrosis 

parameters (qFPs) in MASLD. 

• A retrospective ancillary study of the NIDDK NASH 

CRN cohort included subjects with ≥2 biopsies >1 
year apart, with no intervening treatment. 

• The biopsies were staged by the NASH CRN 

pathology committee using the NASH CRN system 

masked to qFibrosis stage.  

• SHG/TPE imaging was performed on unstained 

tissue sections and quantitative fibrosis (qFibrosis) 

stage computed by investigators masked to NASH 

CRN pathology committee scores.

• The qFibrosis algorithm quantified collagen fibers 
within operator-defined ROIs covering the whole 

section and five lobular zones: PT, peri-PT (100 µm 

from PT), Zone 2 (perisinusoidal), peri-CV (100 µm 

from CV), and CV. 

• Data analysis of the initial 100 paired biopsies was 

performed by an independent statistician using a 
pre-specified analytical plan.

• Baseline fibrosis parameters were related to 

progression, no change or regression in CRN stage 

using lasso regression. 

• Model performance was assessed by area under 

receiver operating characteristic (AUROC) curves. 
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SECOND HARMONIC GENERATED IMAGING WITH qFIBROSIS PROVIDES QUANTITATIVE 

INFORMATION ON FIBROSIS SEVERITY AND PREDICTS THE FUTURE COURSE OF FIBROSIS 

IN METABOLIC DYSFUNCTION ASSOCIATED STEATOTIC LIVER DISEASE (MASLD)
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• Digital pathology with SHG microscopy 

provides enhanced granularity in assessing 

MASH fibrosis, allowing the detection of 

detailed fibrillar properties beyond whole-stage 

changes identified through ordinal scoring.

• Prognostic models performed robustly, with 

AUCs of 0.773 for progression and 0.802 for 

regression.

• SHG analysis of fibrosis may have prognostic 

utility in MASLD and be used to enrich study 

populations for patients most at risk for fibrosis 

progression. 

• Additional modeling approaches are needed to 

further strengthen the predictive framework.

CONCLUSIONS

Figure 1. A) Patient demographics of the 97 pairs (3 subjects 

were excluded after biopsy QC checks) used in the analysis. B) 

Spearman’s correlation between qFibrosis continuous scores 

with NASH CRN fibrosis staging. C) Schematic representation of 

the liver zones as analysed by SHG/TPEF imaging.

Mid-Zonal

• Baseline composite qFibrosis scores correlated 

strongly with CRN fibrosis staging (r = 0.75, p < 0.001). 

• Zonal analysis revealed moderate to strong 

correlations between fibrosis severity and qFPs in 

periportal and portal regions (r ~0.68–0.75). 

Figure 2. A) Logistic lasso regression applied on 97 baseline biopsies identified 8 prognostic qFP features for fibrosis progression. B) Mean qFP values (normalized) by progression status, where non-

progressors consist of no-change and regressors. T-test is applied for statistical test. C) SHG/TPEF image (top) with collagen fibres each region marked in different colours (bottom); insets show 

exemplar qFPs: ShortStrZone2 and LongStrPeriPortalAgg.
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• For fibrosis progression: The model built from zonal collagen features 

achieved an AUC of 0.773 with qFPs contributing from the portal tract, 

peri-portal, mid-zonal (Zone 2) and central vein regions. (Figure 2A)

• Progressors exhibited an inverse correlation with periportal features and a 

direct correlation with midzonal collagen density, suggesting loss of 

collagen in periportal region and mid-zonal accumulation of collagen as 

indicators of worsening disease. (Figure 2B)

qFPs markers of fibrosis progression
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Figure 3. A) Logistic lasso regression applied on 97 baseline biopsies identified 11 prognostic qFP features for fibrosis regression. B) Mean qFP values (normalized) by regression status, where non-

regressors consist of no-change and progressors. T-test is applied for statistical test. C) SHG/TPEF image (top) with collagen fibres each region marked in different colours (bottom); insets show 

exemplar qFPs: LongStrZone2Dis and LongStrPTAgg.

qFPs markers of fibrosis regression

C)

A) B)

• For fibrosis regression: The model built from zonal collagen features 

achieved an AUC of 0.802 with qFPs contributing from the portal tract, 

peri-portal, mid-zonal (Zone 2) and central vein regions. (Figure 3A)

• In contrast, regressors demonstrated higher baseline periportal and portal 

collagen complexity, consistent with a more preserved periportal/portal 

architecture observed among regressors. (Figure 2B)

• Zonal qFPs vary across fibrosis trajectories, underscoring the multi-

dimensional nature of fibrosis.
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