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Higher Concentrations of ALT within the
Reference Interval Predict NAFLD

Chang Y et al. Clin Chem 2007; 53:686

Table 1. Baseline of the study of ALT within the reference interval.”
ALT, UL

<16 16-18 19-21 22-25 2634 P for trend
n 1189 1014 1018 978 1038
Age, years 36.2(4.7) 36.8(4.9) 36.6 (4.8) 36.9(5.0) 365 (4.8) 0.111
BMI, kg/m? 217 (22) 22.4(2.2) 227(2.3) 23.3(2.2) 237 (2.3) <0.001
Fasting serum glucose, mmol/L 491 (0.47) 4.94 (0.46) 4.95(0.48) 5.02 (0.49) 5.00 (0.48) <0.001
Systolic blood pressure, mmHg 1118 (11.4) 113.4 (12.2) 113.7 (11.8) 114.9 (12.1) 114.7 (11.9) <0.001
Diastolic blood pressure, mmHg  72.3 (9.4) 731(9.3) 73.4(9.5) 74.3(9.6) 74.3(9.4) <0.001
Total cholesterol, mmol/L 4.81(0.76) 4.91(0.83) 5.04 (0.81) 5.10 (0.81) 5.18 (0.84) <0.001
HDL cholesterol, mmol/L 1.45(0.31) 1.39(0.29) 1.38(0.28) 1.36(0.30) 1.33(0.28) <0.001
LDL cholesterol, mmol/L 2.85(0.68) 2.93(0.73) 3.01 (0.70) 3.06 (0.68) 312(0.72) <0.001
Triglyceride, mmol/L 1.04(0.81-1.38) 1.13(0.87-1.54) 1.23(0.94-1.65) 1.28(0.99-1.72) 1.36(1.01-1.85) <0.001

CRP, mg/L. 0.30(0.20-0.70)  0.40 (0.20-0.70) 0.30 (0.20-0.70)  0.40 (0.20-0.80) ~0.45 (0.30-0.90)

)

) <0.001
42.2(34.0-53.1) 43.5(34.9-55.3) 46.2(37.1-60.0) 47.6(37.3-62.7) <0.001

)

)
)
)
)

Insulin, pmol/L 39.4(32.5-49.2)

HOMAIR 1.24(1.02-1.59) 1.32(1.04-1.73) 1.36(1.09-1.77) 1.50(1.16-1.93) 1.52(1.17-2.01) <0.001
Current smoker, % 447 413 416 39.7 446 0.658
Light drinker, %° 241 25.0 26.5 25.4 246 0.696
Regular exerciser, % 49.4 50.7 51.2 54.0 50.3 0.298
Metabolic syndrome, % 13 29 3.4 46 72 <0.001
Incident diabetes, % 08 05 1.4 05 05 0.890

“ Data are mean (SD) or median (interquartile range) unless otherwise noted.
© Ethanol, 10-20 g per day.
©0ne time or more per week.
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Clinical and Histologic Spectrum of NAFLD

Associated With Normal ALT Values
P Mofrad, Hepatology. 2003;37(6):1286.

M normal ALT
elevated ALT

Grade

Stealosis  cyloiogic Percellular  Maliory's  Portal
ballooning fibrosis  hyaline fibrosis

Fig. 1. The mean (*SD) grade of the individual histologic findings of
NAFLD in 51 subjects with NAFLD and normal ALT (M) and 50 subjects
with NAFLD and elevated ALT levels (g). There was no significant
difference with respect to the grade of steatosis, cytologic ballooning,
Mallory bodies, pericellular fibrosis, or portal fibrosis. These data indicate
that the histologic spectrum of NAFLD in those with normal ALT are
comparable with those with elevated ALT.
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Table 2. Cause of Death

Etiology N (%) (N = 53)
Malignancy 15 (28%)
mhA Bowel 5(9%)
Pancreas 3(8%)
Breast 2(4%)
= i Other 5(9%)
g 'sehemic heart ciscase 13 (25%)
LIRS Liver disease 7(13%)
w A Liver failure 4(7%)
Variceal nemormage 2(4%)
Hepatocellular carcinoma 1(2%)
e Infection 6(11%)
Pneumonia 5(9%)
Sepsis 1(2%)
Opstructive lung disease 2(4%)
BEOM Conesstive cartos falure 2(4%)
Cerebrovascular accident 1(2%)
Gastrointestinal bleed 1(2%)
=) 2 Pulmanary embolus 1(2%)
/ 5424 NONAFLDEEE Roric ancurysm aissecton 1%
97,66 DF/U, 3192 AEDF/U Smoke innalation 12%)
i ity rati . Retroperitoneal hemormage 1(2%)
standardized mortality ratio, 1.34; Unioown 206%)

The natural history of nonalcoholic fatty liver disease:
a population-based cohort study.
Adams LA, Gastroenterology. 2005 129(1):113-21.
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Overall sensitivity and specificity of ultrasound to detect moderate-severe histologically defined fatty liver from the absence of steatosis.

34

Controlled attenuation parameter for the
detection and quantification of hepatic
steatosis in nonalcoholic fatty liver disease

Table 3 The AUROC, optimal cutoff for CAP, sensitivity, specificity,
positive predictive value, and negative predictive value for estimation of
steatosis grades 1, 2, and 3

S1 S2 s2' S3 S3'

AUROC 0.97 0.86 0.86 0.75 0.75
Optimal cut-off, dB/m 263 263 281 281 283
Sensitivity, % 91.8 96.9 89.2  100.0 92.9
Specificity, % 93.7 67.7 74.0 53.1 54.4
Positive predictive 95.7 67.0 69.9 16.9 16.2

value, %
Negative predictive 88.1 97.0 91.0 100.0 98.8

value, %

S1: 5-33%, S2: 33-66%, S3 66% A £

Chan E et al. J Gastro & Hepatol. 2014, 29, 1470-.
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ALT in Obese Women

and Elevated ALT by Old and New Criteria

Spectrum of NAFLD and Diagnostic Implications
of the Proposed New Normal Range for Serum

Table 2. Prevalence of NAFLD Histological Findings Among the Patients With Normal

roup
ALT: 01d Criteria LT: New Criter Bbtween Two Criteria
19 U/L < ALT <
NAFLD Histological Findings Al Patients =30u/L >30 u/L =194/ >19 /L 31u/m
%) (N = 233) (n = 169) (n = 64) (n = 86) (n = 147) (0 = 83)

Steatosis 100 100 100 100 100 100 The sensitivity and specificity
Minimal (1%-5%) 236 266 156 24 3.1 289 for NASH were 42% and 80%
Mild (6%-33%) 343 403 188 45, 79 349
Moderate (34%-66%) 219 154 39 16, 5.2 145 (ALT>30U/L),

Severe (67%-100%) 202 177 266 1 358 217 compared with 74% and 42%

Fatty Liver 36.1 402 2 39, 4 a1

Zone 3 ballooning 283 219 153 2 2 217 (ALT > 19U/L).

Zone 3 fbrosis 23 165 38.1 11 8.6 216

NASH (Zone 3 ballooning 326 2 50 23, 8.1 289

and/or fbrosis)

Fibrosis
None 395 45 2 443 6.7 58
wild 511 509 516 512 51 506
Advanced 9.4 a1 234 41 122 36

Isolated Portal Fibrosis (IPF) 313 337 2 372 279 301

Kunde SS et al. HEPATOLOGY 2005;42:650-656.
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Limited value of plasma cytokeratin-18 as a
biomarker for NASH and fibrosis
in patients with NAFLD. Steatosis

Inflammation

Cusi K et al. J Hepatol 2014 Jan;60(1):167-74. ERE 3 100 peaor
5 5
5 o T = P07
§ 1000 § 1000. .
g - 2 d
== Without NAFLD == Without NASH E L f 200 M
NAFLD == NASH A = é 3 = é
5 8
COC. T Q N 9
2501 5 <0.0001 12507 p<0.0001 S L
g a . & ¥ & of & ¥
51000 . 5 1000 -
g 750 s 8 7501 Ballooning Fibrosis
g g . 008
= o -
E 500 = 5009 ° S 1500 p=07 5 1500 p=035
M . M e OIS, I P00t
8 250 8 250 51000] ; .. 5 1000. :
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0 £ s00{ 7 & s00f 3
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Fig. 1. Plasma CK-18 concentration in patients with vs. without NAFLD by 8 ST o 5 o
MRS and in patients with NAFLD with vs. without NASH on liver biospy. All O ng C?‘ QJ §5
results are mean  SEM. & & 3 o o o

Fig. 2. Plasma CK-18 concentration and liver histology in patients with NASH.

e Results are median (interquantile range). Steatosis: significant differences

NAFLD & 3L D BT I IE S WS R, LA L. NASHD between grade 0 vs. 2 (p=0.01) and 3 (p <0.01); inflammation: grade 0 vs. 2

— s NG N i (p=0.02) and fbrosis: stage 0 vs. 1 (p-<0.001) and 3 (p <0.001) but not for stage 2
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tohepatits in patients with a FIB-4 index of 2.67 or less. The area under
the ROC curve of the CK18-F level was 0.77 (95% Cl, 0.69-0.84). Cl,
confidence inerval

Fig. 1. Weighted receiver operating characteristic (ROC) curves of the
cytokeratin-18 fragment (CK18-F) level for prediicting nonaicoholic steato-
hepatitis. The area under the ROG curve (AUROG) of the GK18-F level was
0.7 (95% G, 0.71-0.84). G, confidence interval
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Fig. 2. The prevalence of fatty liver classified by age and sex
among first-time examinees during the 12-year survey period.
The prevalence in males in each age group between the ages
of 30 and 60 years was equally high, ranging from 25% to 27%..
In females, the prevalence increased gradually with age. with
the peak incidence of 23.3% in the 60- to 69-year age group,
which was 3.4 times as high as the incidence in the 30- to 39-
year age group. (i° test). ***F < 0.0001, significant as com-
pared to prevalence in the 40- to 49-year age group
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