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Abstract

Background and Aims The objective of our study was to determine the concordance rates of steatosis staging by controlled
attenuation parameter (CAP) scores from transient elastography (TE) in comparison with liver histology in patients with
chronic liver disease and to determine the optimal CAP cutoffs to predict the severity of steatosis and identify those with
nonalcoholic steatohepatitis (NASH).

Methods Patients (n=217) who had both CAP scores and liver biopsy within a period of 90 days were retrospectively
studied. Histology was graded in a blinded fashion by a single pathologist; steatosis was graded on a scale from 0 to 3.
Nonalcoholic fatty liver disease activity scores (NAS) scores were calculated for all patients. Optimal CAP cut-points were
selected by maximum Youden’s index.

Results Area under receiver operating characteristic curve (AUROC) for CAP (using cutoff value >278 dB/m) in differentiat-
ing steatosis 1-3 from 0 was 0.82 (95% CI 0.75-0.89), and 0.79 (95% CI 0.70-0.88) in differentiating steatosis O—1 from 2
to 3 using CAP cutoff value >301 dB/m. With CAP cutoff value >301 dB/m, CAP identified NAS 3 or above with AUROC
of 0.82 (95% CI 0.74-0.89). The AUROC for TE in differentiating fibrosis (cutoff 11.9 kPa) 3—4 from 0 to 2 was 0.85 (95%
CI10.77-0.92), and 0.84 (95% CI 0.74-0.93) in differentiating (cutoff 14.4 kPa) 4 from O to 3.

Conclusions Transient elastography is a good modality to accurately diagnose steatosis and NASH and can also differentiate
advanced liver fibrosis from early stages.
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Abbreviations Introduction
CAP Controlled attenuation parameter
NASH Nonalcoholic steatohepatitis Nonalcoholic fatty liver disease (NAFLD) has become a

major public health concern since it is associated with an
increase in cardiovascular, liver-related, and all-cause mor-
tality [1, 2]. The current global prevalence of NAFLD, esti-
mated at 25%, is projected to increase to 33.5% by 2030
unless there are universal life style modifications in the next
decade [1]. The prevalence of nonalcoholic steatohepati-
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Liver biopsy remains the gold standard for the assess-
ment of the severity of steatosis, inflammation and fibro-
sis in patients with NAFLD or other chronic liver diseases,
but there is a growing need to develop a diagnostic tool
that is noninvasive, cost-effective, and easily accessible to

University of Maryland School of Medicine, Baltimore, risk-stratify NAFLD [3]. Vibration Controlled Transient
MD 21202, USA

Institute of Digestive Health and Liver Diseases, Mercy
Medical Center, Baltimore, MD 21202, USA

Department of Pathology, Mercy Medical Center, Baltimore,
MD 21202, USA

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10620-020-06269-4&domain=pdf
https://doi.org/10.1007/s10620-020-06269-4

1298

Digestive Diseases and Sciences (2021) 66:1297-1305

Elastography (VCTE) (Fibroscan®, Echosens, Paris, France)
has been used to assess the presence and severity of liver ste-
atosis using controlled attenuation parameter (CAP) scores
and severity of fibrosis using liver stiffness measurement
(LSM) [4]. The reported accuracy of LSM to measure fibro-
sis is around 80%, but there are only few studies on the accu-
racy and optimal cutoff for CAP scores to diagnosis steatosis
and its severity [3]. Moreover, many of these studies that had
assessed the optimal cutoff were done in cohorts of patients
who had exclusively NAFLD skewing the sensitivity, speci-
ficity and AUROC [4-10]. The objective of our study was
to determine the accuracy of VCTE to assess steatosis and
fibrosis in comparison with liver histology (gold standard)
in an unselected patient population with NAFLD and non-
NAFLD liver diseases.

Patients and Methods

This was a single-center retrospective cohort study that
included adult patients (age > 21 years) who underwent
both liver biopsy and VCTE within a maximum interval of
90 days at our center. At our center, between August 2015
and February 2018, 3096 patients underwent TE and 724
had liver biopsy. Patients (n=217) who had both VCTE
and liver biopsy within 90 days of each other were selected.
All patients were seen by one of three senior hepatolo-
gists. NAFLD and non-NAFLD were defined by history,
risk factors, and laboratory tests. Alcohol and other causes
of chronic liver diseases were excluded from the NAFLD
group. The study was conducted after approval from the
institutional review board, and a waiver of informed con-
sent was applied since patient information was collected in
a retrospective manner.

We collected demographic and clinical information on
all patients using electronic medical records. The following
information was collected: age, sex, race, body mass index
(BMI), presence of type 2 DM or insulin resistance, liver
biochemistry, platelet counts, APRI (AST to Platelet Ratio
Index), the type of VCTE probe used, and liver histology
including NAFLD activity scores (NAS). Based on the cause
of liver disease, patients were classified as having NAFLD
or non-NAFLD group.

The primary objective of our study was to evaluate diag-
nostic performance of CAP by TE by comparing it with liver
histology for the detection and staging of steatosis in patients
with chronic liver diseases. Our secondary outcome was to
determine whether CAP scores from VCTE correlated with
NAS scores. We also wanted to determine: (a) cut-points
for CAP to identify patients into NAS 3 or above and NAS
< 3; (b) cut-points for CAP to differentiate the diagnosis of
steatosis 1-3 from 0, and steatosis 0—1 from 2 to 3; and (c)
cut-points for TE to differentiate advanced fibrosis (F3—4)
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from non-advanced fibrosis (FO-F2), and cirrhosis (F4) from
non-cirrhosis (FO-3).

Liver Histology Assessment

All liver biopsies were re-read and graded by a single
pathologist who was blinded to clinical and VCTE data.
Histopathological findings were reported according to the
Nonalcoholic Steatohepatitis Clinical Research Network
(NASH CRN) scoring system. Although NASH CRN scor-
ing was designed for patients with NASH, we used it for
both NAFLD and non-NAFLD group for the purpose of
this study. NAS was assessed as previously reported on
a scale of 0-8 [sum of scores for hepatic steatosis (0-3),
lobular inflammation (0-3) and hepatocyte ballooning
(0-2)]. Hepatic steatosis was graded from O to 3: SO =stea-
tosis <5%, S1 =steatosis 5-33%, S2 =steatosis 33-66%
and S3 =steatosis > 66%. Steatosis was considered sig-
nificant at a grade of >S1. Fibrosis was graded (META-
VIR scoring system) as follows: FO=no fibrosis, F1 =mild
fibrosis, F2 = moderate fibrosis, F3 =severe fibrosis, and
F4 =cirrhosis.

Vibration Controlled Transient Elastography (TE)

VCTE was performed using a Fibroscan® 502 Touch
machine with the option to select an M or XL size probe.
The type of probe was automatically selected by the software
included in the machine. VCTE was performed by trained
operators who were blinded to the results of the liver biopsy
and to the clinical data. All patients underwent the procedure
after a 3 h fast. Patients who were included in the analy-
sis had 10 or more valid measurements with a success rate
(valid measurements/total measurement) >60% and IQR/
median <30% for LSM.

Statistical Analysis

Descriptive statistics for characteristics of patients were
presented as means and standard deviations (SDs) for con-
tinuous variables, and frequencies for categorical variables.
The patients’ characteristics difference between NAFLD
and non-NAFLD was assessed by using Chi square test for
categorical variables, and T test for continuous variables;
normality was checked for all the continuous variables,
nonparametric Wilcoxon test was used when data were not
normally distributed, and a variable with p value <0.05 indi-
cates a significant difference between two groups. Spearman
correlation test was used to assess the correlation between
CAP and NAS score, CAP and Steatosis grade, and TE and
fibrosis stage.

In order to find optimal cutoffs, data were randomly
divided into a training dataset and a validation dataset using
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a 2:1 ratio. The training dataset was used to build a model,
while the validation dataset was used to assess the model’s
predictive ability. Receiver operating characteristic (ROC)
analysis was performed to determine optimal cutoffs by
maximum Youden’s index. Cut-points were derived from
the training data, and the performances of cut-points were
further tested on the validation data.

As an exploratory analysis, we further assessed factors
which had influences on misclassification in steatosis grade,
NAS 3 or above and fibrosis stage separately based on the
cutoffs. Misclassification errors were defined as either false
positive or false negative in differentiating disparate stea-
tosis grade, NAS 3 or above or fibrosis stage, separately.
Logistic regression was performed to evaluate each factor’s
influence on misclassification in steatosis, NAS and fibrosis
stage separately. For example, a patient was misclassified if
the patient was falsely classified as NAS 3 or above based on
Fibroscan, while NAS was below 3 on liver histology, or the
patient was falsely classified as below NAS 3 by Fibroscan,
while NAS was 3 or above by histology. We started with
univariate analysis, followed by multivariate analysis using
a forward model selection approach. The final model was
selected by balancing goodness of fit (e.g., Bayesian infor-
mation criteria). Any variable with univariate effect (p value
<0.05) was considered a candidate for initial multivariate
modeling. The final model retained variables with a p value
0.05 or less. Estimations of adjusted odds ratios and 95%
CIs were reported. Data were analyzed using SAS 9.4 (SAS
Institute, Cary, North Carolina, USA).

Results

Of the entire cohort, 92 patients had NAFLD and 125 had
non-NAFLD. In the non-NAFLD group, 62 (50%) had
hepatitis C and 24% had abnormal liver enzymes with-
out any definitive liver pathology. Hepatitis B, alcoholic
liver disease, and cryptogenic cirrhosis accounted for
the rest. The clinical characteristics of the study cohort
are shown in Table 1. Patients were mostly middle aged
(55.6 = 11.8 years), 54.4% were female, and 51.6% were
obese (BMI > 30). Type 2 diabetes was found in 40 (43%)
NAFLD patients versus 27 (22%) patients with non-NAFLD.
Blacks comprised 30% of the entire cohort, but only 13% of
NAFLD group.

Out of the entire cohort of patients (n=217), 68 (32%)
had a NAS score of 3 or more and all of them, except one,
were found in the NAFLD group (Table 1). By liver histol-
ogy, 12 (6%) patients had no fibrosis and 38 (18%) patients
had cirrhosis (Table 1). XL probe was used in 67 (31%)
patients, but it was used more often in NAFLD patients
(45%). The mean IQR for VCTE was 18%.

Training and validation patients were randomly split into
groups of 151 and 66 patients, respectively. Patient charac-
teristics were similar in both training and validation datasets.
Spearman correlation showed that there was a significant cor-
relation between CAP and steatosis grade (Spearman correla-
tion: 0.57,95% C10.47, 0.65, p<0.0001), CAP and NAS score
(Spearman correlation: 0.61, 95% CI 0.52, 0.69, p <0.0001),
and TE and fibrosis stage (Spearman correlation: 0.52, 95%
C10.42, 0.61, p<0.0001). The analysis was done in NAFLD
group, and those results are shown in the supplementary table.

Diagnostic Accuracy of CAP for the Estimation
of Steatosis Grade

The sensitivity and specificity to diagnose the severity of stea-
tosis varied based on the cutoff values used for CAP scores.
Using the maximum value of Youden’s index, the AUROC
for steatosis grade > 1 with CAP cutoff value of 278 dB/m
was 0.82 (95% CI 0.75-0.89) and for steatosis grade >2 with
CAP cutoff value of 301 dB/m was 0.79 (95% CI 0.70-0.88)
based on training data (Table 2, Fig. 1). Applying CAP on the
validation data set gave higher AUROC: for steatosis grade
>1 with CAP cutoff value of 278 dB/m, it was 0.84, and for
steatosis grade >2 with CAP cutoff value of 301 dB/m, it was
0.82 (Table 2, Fig. 1). Sensitivity and specificity for different
cutoff values are shown in Table 2.

Diagnostic Accuracy of CAP for the Estimation
of NAS

AUROC for CAP in differentiating NAS 3 or above from
NAS < 3 using CAP cutoff value of 301 dB/m was 0.82 (95%
CI 0.74-0.89) based on training data. Validation data depicted
an AUROC of 0.80 (Table 2; Fig. 2).

Diagnostic Accuracy of TE for the Estimation
of Fibrosis

Liver stiffness increased with increasing fibrosis. Based on
the training data, the AUROC for TE with cutoff 11.9 kPa
in differentiating fibrosis 3—4 from 0 to 2 was 0.85 (95% CI
0.77-0.92), and 0.84 (95% CI 0.74-0.93) for TE with cutoff
14.4 kPa in differentiating fibrosis 4 from 0 to 3. AUROC
based on validation data for TE in differentiating fibrosis
3—4 from 0 to 2 and fibrosis 4 from O to 3 was 0.78 and 0.86
with TE cutoffs 11.9 kPa and 14.4 kPa, respectively (Table 2;
Fig. 3).
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Table 1 Patient characteristics

Characteristics Total patients (n=217) NAFLD (n=92) Not NAFLD (n=125) p value
Age, mean (years) 55.6+11.8 55.3+12.6 55.8+11.2 0.91
Female, n (%) 118 (54%) 52 (57%) 66 (53%) 0.59
Race
White, n (%) 143 (66%) 72 (78%) 71 (57%) <0.001
Black, n (%) 65 (30%) 12 (13%) 53 (42%)
Other, n (%) 9 (3%) 8 (8%) 1 (1%)
Ethnicity
Non-Hispanic, n (%) 164 (76%) 70 (76%) 94 (75%) 0.11
Type 2 diabetes, n (%) 67 (31%) 40 (43%) 27 (22%) <0.001
BMI, Mean (> 30 kg/m?) (+SD) 30.9+6.22 33.0%5.72 29.3+6.15 <0.001
Laboratory results
ALT, mean (+SD) 48.9 (72.3) 56.2 (48.4) 56.2 (48.4) 0.18
Alkaline phosphatase, mean (+ SD) 104 (87.0) 95.8 (41.1) 108 (108) 0.23
Bilirubin, total, mean (+SD) 0.59 (0.63) 0.58 (0.42) 0.59 (0.75) 0.91
INR, Mean (xSD) 1.07 (0.25) 1.06 (0.20) 1.08 (0.28) 0.60
Albumin, mean (+SD) 4.29 (0.43) 4.42 (0.37) 4.20 (0.45) <0.001
Creatinine, mean (£ SD) 0.94 (0.54) 0.89 (0.22) 0.96 (0.68) 0.29
Platelet count, mean (1000 cells/UL) (£ SD) 237 (69.1) 243 (78.1) 233 (64.5) 0.30
APRI, mean (£SD) 0.75 (3.55) 0.55 (0.58) 43.69 (85.04) 0.44
Histology
Ballooning grade, n (%) <0.001
Grade 0 139 (64%) 19 21%) 120 (96%)
Grade 1 51 (24%) 48 (52%) 3 (2%)
Grade 2 27 (12%) 25 (27%) 2 (2%)
Lobular Inflammation, n (%) <0.001
Grade 0 146 (67%) 23 (25%) 123 (98%)
Grade 1 52 (24%) 50 (54%) 2 (2%)
Grade 2 15 (7%) 15 (16%) 0(0%)
Grade 3 4 (2%) 4 (4%) 0 (0%)
Steatosis, n (%) <0.001
Grade 0 123 (57%) 11 (12%) 112 (90%)
Grade 1 58 (27%) 45 (49%) 13 (10%)
Grade 2-3 36 (16%) 36 (39%.0) 0 (0.0%)
NAFLD activity score (NAS), n (%) <0.001
0 119 (55%) 8 (9%) 111 (89%)
1 15 (7%) 6 (7%) 9 (7%)
2 15 (7%) 11 (12%) 4 (3%)
3> 68 (32.0%) 67 (73%) 1 (1%)
Fibrosis, n (%) 0.093
Stage 0 12 (6%) 2 (2%) 10 (8%)
Stage 1 85 (39%) 32 (35%) 53 (42%)
Stage 2 53 (24%) 24 (26%) 29 (23%)
Stage 3 29 (13%) 12 (13%) 17 (14%)
Stage 4 38 (18%) 22 (24%) 16 (13%)
Transient elastography (TE)
Probe size, n (%) <0.001
M 150 (69.1) 51(55.4) 99 (79.2)
XL 67 (30.9) 41 (44.6) 26 (20.8)
CAP Score, mean (+ SD) 275+ 66.1 318+47.9 244 +60.0 <0.001
Fibrosis Score, mean (+ SD) 12.8+10.9 14.4+10.9 11.5+10.9 <0.001
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Table 1 (continued)

Characteristics Total patients (n=217) NAFLD (n=92) Not NAFLD (n=125) p value
Fibrosis IQR, mean (+SD) 0.86+0.18 0.86+0.18 0.86+0.18 0.74
Interval between biopsy and TE (days)

Mean, mean (+ SD) 252+1.5 25.1+23 25.7+1.9

Factors That Had Influences on Misclassification
Steatosis Grade

Age, gender, BMI, T2DM, total bilirubin, glucose, and
hemoglobin had individual influences on misclassifying
steatosis (Table 3). In multivariate model, male, higher BMI
and patients with T2DM had higher odds to be misclassified
(Table 3).

NAS 3 or Above

Total bilirubin and platelets had individual influence on mis-
classifying NAS (Table 3). In multivariate model, higher
platelets and patients with T2DM had higher odds to be mis-
classified (Table 3).

Fibrosis Stage

Only age had individual influences on misclassifying fibrosis
stage (Table 3). In multivariate model, older patients, higher
BMI, and patients with higher ALT had higher odds to be
misclassified (Table 3).

Discussion

In an unselected patient population with NAFLD and non-
NAFLD, we compared the diagnostic accuracy of CAP
scores to estimate the severity of steatosis using liver biopsy
as the “gold standard”. Our study demonstrated that CAP
scores can be reliably used to diagnose steatosis of grade > 1
at a cutoff of 278 dB/m (AUROC of 0.81) and grade >2 at a
cutoff of 301 dB/m (AUROC of 0.79) and corroborate with
results from other similar studies [7, 9, 12]. The AUROC to
diagnose NASH (NAS score > 3) using a cutoff CAP score
of 301 dB/m was 0.82 again, indicating the validity of this
noninvasive diagnostic modality. The study also showed that
liver stiffness measurement (LSM) scores can be used to
accurately differentiate advanced fibrosis (F3 and F4) from
early stage (FO-F2) as well as cirrhosis (F4) from any stage.

To date, liver biopsy remains the best available test to
diagnose and stage NAFLD. Even though there are studies
on the accuracy of TE to diagnose steatosis and fibrosis,
majority of these studies were done exclusively in patients

with NAFLD. Our study is different since we explored the
utility of TE in NAFLD and non-NAFLD patients. The
results from our study our encouraging and implies the
wider applicability of TE to assess steatosis in patients with
any form of chronic liver diseases. Different studies have
reported cutoff values of varying ranges to grade steatosis. A
recent prospective study analyzed 393 patients with NAFLD
to evaluate the accuracy of VCTE and found that CAP scores
were able to detect > 5% steatosis with an AUROC of 0.76,
but was neither accurate to differentiate between higher stea-
tosis grades nor to diagnose NASH since the AUROC was
suboptimal [7]. Another prospective study from the UK stud-
ied 404 patients who had a liver biopsy within two weeks
of Fibroscan and demonstrated that a CAP score cutoff of
302 dB/m could accurately diagnose steatosis (> S1) with an
AUROC 0f 0.87 (95% CI 0.82-0.92) [11]. In a meta-analysis
of 24 studies on CAP accuracy, it was determined that a
cutoff of 214 dB/m diagnosed steatosis grade > 1, a cutoff of
255 dB/m diagnosed steatosis grade >2, and a cutoff of 281
determined steatosis grade 3 [12]. Another recent individual
patient data meta-analysis reports a CAP cutoff of 248 dB/m
(237-261) to identify steatosis > SO (AUROC of 0.82) and
268 dB/m (257-284) for>S1 (AUROC of 0.86) [13]. Using
maximum value of Youden’s index, we found that higher
CAP cutoff values were necessary to improve the accuracy
of staging steatosis in our population. In our study, using the
maximum value of Youden’s index, the AUROC for steato-
sis grade > 1 with CAP cutoff value of 278 dB/m was 0.82
(95% CI 0.75-0.89) and for steatosis grade >2 with CAP
cutoff value of 301 dB/m was 0.79 (95% CI 0.70-0.88) in
the training group with marginally higher AUROC (0.84 and
0.82, respectively) in the validation group. We do not have
an explanation for this, but it could be related to metabolic
factors or body habitus of our cohort, but it is important to
note that our cutoff values are similar to a study published
from the UK [11].

It is interesting to point out that in our group of patients,
a cutoff CAP score of 301 dB/m was able to diagnose NASH
(NAS score > 3) with an AUROC of 0.82. In the aforemen-
tioned studies neither CAP nor LSM was able to capture this
diagnosis [7, 11]. In the US cohort, the AUROC to diagnose
NASH using CAP scores was 0.58 and in the UK cohort the
AUROC using CAP scores was 0.71 [7, 11]. The discord-
ance between these studies merits further investigation. A
noninvasive diagnostic technique that can distinguish NASH
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Fig.2 ROC curve of CAP in predicting NAS>3. AUROCs are
shown in training and validation datasets separately

and higher BMI had a higher chance of being misclassi-
fied into a higher steatosis grade, while variables associated
with LSM failure included older age, high BMI, and higher
ALT. Previous studies had also reported that factors such as
increased BMI, necroinflammation (high ALT), cholestasis
(higher alkaline phosphatase), and presence of right heart
failure may affect the ability of Fibroscan to assess fibro-
sis accurately; however, data are limited on confounders for
grading steatosis [18].

The use of VCTE in clinical practice has many benefits
including relatively low cost, application at the bedside in
outpatient setting,and no procedure-related complication,
and yet it cannot entirely replace liver histology because
of ~20% false positive and negative results. Another

g.1 ROC curve of CAP in predicting steatosis > 1 or >2. AUROCS are
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noninvasive imaging method that is gaining popularity to
diagnose and quantify steatosis and fibrosis is magnetic reso-
nance imaging (MRI). A prospective cross-sectional study
involving 104 patients compared the efficacy of magnetic
resonance elastography (MRE) and MRI-proton density fat
fraction (MRI-PDFF) versus Fibroscan (M and XL probe)
with liver biopsy as reference, and showed that MRI-PDFF
was superior to CAP score in diagnosing any steatosis (grade
1-3 vs 0 with AUROC of 0.99), and MRE was more accurate
than TE in diagnosing fibrosis of any stage (stage F1-F4
vs FO) [5]. Despite the higher accuracy of MRE, the high
cost and limited availability of this imaging technique make
it less attractive [2—6]. It is very unlikely that MRE will
replace Fibroscan based on the current availability and costs
for longitudinal assessment of steatosis and fibrosis [9].
Our study has few clinical implications and limitations.
The sensitivity and specificity for diagnosing steatosis
using VCTE is good, and more importantly, CAP scores
showed a good correlation with NASH severity (NAS > 3)
when appropriate cutoff values were utilized. Therefore,
VCTE could be valuable for screening patients for NAFLD
trials to reduce screen failure rates, and possibly for treat-
ment decisions in the future. The major limitation of our
study is the retrospective nature of data collection despite
the “blinded” analysis of histology. Another limitation is
the relatively small sample size, but unlike some other pre-
vious studies, we did not use an exclusive population of
NAFLD which improved the validity of our observations
and reduced the bias. Despite these limitations, our study is
robust since we compared the validity of Fibroscan against
liver biopsy which is considered the gold standard and con-
firmed our observations both in the training and validation
cohorts. Also, the availability of M and XL probe in our
study reduced some of the shortcomings encountered in
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Fig.3 ROC curve of TE in predicting Fibrosis F3—4 or cirrhosis F4. AUROCS are shown in training and validation datasets separately

Table 3 Patient and biochemical Variable

- X Steatosis grade NAS >3 Fibrosis stage

characteristics that potentially

caused misclassification on Univariate analysis

univar'iate and multivariate Age 001 0.19 0.03

analysis
Gender 0.02 0.40 0.12
Ethnicity 0.93 0.62 1.00
Hispanic 0.91 0.26 0.86
BMI 0.003 0.44 0.13
T2DM 0.007 0.11 0.14
Diagnosis 0.61 0.99 0.93
AST 0.34 0.52 0.34
ALT 0.19 0.13 0.08
APRI 0.42 0.28 0.32
ALP 0.50 0.12 0.21
Total bilirubin 0.04 0.03 0.25
Direct bilirubin 0.28 0.12 0.52
Albumin 0.97 0.75 0.27
Glucose 0.02 0.73 0.16
Hemoglobin 0.03 0.62 0.78
Triglycerides 0.50 0.91 0.95
Total cholesterol 0.77 0.24 0.75
HDL cholesterol 0.34 0.73 0.34
LDL cholesterol 0.49 0.28 1.00
Platelets 0.64 0.02 1.00
INR 0.20 0.19 0.33
Creatinine 0.32 0.19 0.23
Multivariate analysis OR (95% Cls); p values
Age 1.05 (1.01, 1.10); 0.01
Female (ref=M) 2.07 (1.16, 3.67); 0.01
BMI 1.07 (1.02, 1.13); 0.01 1.05 (1.00, 1.10); 0.08
T2DM (ref=no) 1.90 (1.03, 3.51); 0.04 2.05 (1.00, 4.20); 0.05
ALT 1.01 (1.00, 1.01); 0.03
Platelets 1.01 (1.00, 1.01); 0.02
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prior studies. Future studies should explore the validity of
pre-determined cutoff values in a prospective manner in a
cohort of patients with and without NAFLD. Larger studies
should also establish optimal cutoff values for both CAP and
LSM scores using either M or XL probes to determine the
severity of steatosis, NASH, and fibrosis.
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