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BACKGROUND & AIMS

The severity of non-alcoholic fatty liver disease (NAFLD) in
type 2 diabetes mellitus (T2DM) population compared with that
iIn normal glucose tolerance (NGT) individuals has not yet been
assessed by a quantitative method.

We Iinvestigated the prevalence and the severity of NAFLD in

(aC-LZI%M population using controlled attenuation parameter

METERIALS & METHODS

Subjects who underwent testing for biomarkers related to T2DM
and CAP using Fibroscan® during a regular health check-up
were enrolled.

CAP values of 250 dB/m and 300 dB/m were selected as the
cutoffs for the presence of NAFLD and for moderate to severe
NAFLD respectively.

Biomarkers related to T2DM included fasting glucose/insulin, C-
peptide, HbA1c, glycoalbumin, and HOMA-IR.

RESULTS

Table 1. Baseline characteristics of the patients

Palicnils will Palucenls wilhioul

Al patients

Vamnables T2DNM TZ2DNM P-value
(n=340) (m=66_ 19.4°%) (n=274_ 80._6%%)
Demographic variables
Age (vears) 5611 62 +11 5510 =0.001
Male gender 191 (5G.2) 4G (G9.7) 145 (52.9) 0.018
Hvpertension &S (25 0O) I3 (77 a) 13 (36 1) NS
Metabolic syndrome ES (Z25.0) 22 (33 3) 63 (25.0) NS
Famalv Hx of diabectces mcllatus &1 (17.9) 15 (22.7) 46 (16.8) NS
Alcohol (g/dawv) 524+ 6.4 42+64 544+62 NS
Current smoker 72 (21.2) 12 (18.2) 60 (21.9) NS
Anthropometric index
Svstolic blood pressure (mmbg) 128 = 10 133 9 12/ =10 NS
Dhastolic blood pressure (mmHg) 7o x99 83 x06 78=x=10 NS
Rody mass index (kg/m™) 724 13 1 25432 237 =30 =10 001
Laboratory variables
Total cholesterol (mgs/ml.)) 168 9x11.2 1EE 9 x 36.1 161.0=x=12_3 Bt =
Tniglvcenndes (mg/m1.) 1143 633 13591721 109.1 = 60.0 0.006
HIDI . -cholesterol (mg/mT.) 48.9 =13 .9 45 0=+ 137 49 8 = 138 0012
L. DI -cholesterol (mgo/mT.) 100.0=x=2073 1141 =32 3 05 6 =28 6 NS
Aspartate amunotransterase (IT/L) 23 0x8B.6 2429 4 228 x84 NS
Aldanince ammmmotransferasc (TUU/L) 23 2133 262+ 151 225127 NS
Total balirubin (mg/dL) 1.1+46 1910 08x1.1 NS
Gamma glutamviltransferase (ITUU/L) 383 x=73.5 41 4= 394 375 =795 NS
Biomarlkcers related to imsulin resistancce
Fasting glucose (mg/ml.) 101.1 =55.0 137.2+950 933 =103 =20.001
TFasting insulin (pm/mT)) 7.1 1L 486 86 L6414 &7 L4140 0.003
C—peptide (mmaol/T.) 22172 25=1 3 21 x11 0 034
HbAlc (%) 0.0 x= 0.8 T Ox 1.3 5. 7T 0.3 =0.001
Glycoalbuman (236) 12136 163 5.9 11 1= 1.6 =20_.001
HOMA-TR 1.89 =220 311 =428 1.57=1.00 =10.001
ITOMNA-P T77.17 L 54.60 &7.11 L 75 22 7271 L4791 NS
High sensithive C-reactive protem (mg/T.) 1TExx3 1 2078 1731 NS
Liver stifimess measurement
Liver stiffness value (IlkPa) A.7x21 5535 1.5 =x1.6 0.001
Interquartile range (kPa) 0704 0401 0.7 +04 NS
Intcrqgqua le ranee’ mnedian (%e) 149 =95 7521 16.8 =98 NS
Controlled attenuation parameter
CAP value (dB/m) 2462+ 504 264 .5+ 561 241 .7 =480 =10.001
Interquartile range (dB/m) 284=163 240+ 13.5 294=174 NS
Interquartile range/ median (%) 14084 11.8+6.4 148+9.1 NS

Varnables are expressed as mean = SD ﬁange} or n (%). NS, not si%“niﬁcant (P-value=0.03); T2DM, type 2 diabetes mellitus; HDL, high-density
lipoprotein; LDL, low-density lipoprotein; HbA1c, hemoglobin A1c; HOMA-IR, homeostasis model assessment of insulin resistance of insulin
resistantce; HOMA-B, homeostasis model assessment of beta cell function; hs-CRP, high sensitivity C-reactive protein; CAP, controlled attenuation
parameter

Figure 1. Prevalence of NAFLD according to the glucose tolerance
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The proportion of subjects with presence of NAFLD (CAP value=250 dB/m) increased according to the glucose tolerance status (31.9% in NGT,

47 0% in pre-diabetes, 57 6% in T2DM; NGT vs. pre-diabetes, P=0.027; NGT vs. T2DM, P=0.003; pre-diabetes vs. T2DM, P=0.157) (dark gray

bar). The proportion of subjects with moderate to severe NAFLD (CAP value =300 dEHmfi also increased according to the glucose tolerance

status (9.7% in NGT, 15.3% in pre-diabetes, 33.3% in T2DM; NGT vs. pre-diabetes, P=0.321; NGT vs. T2DM, P=0.001; pre-diabetes vs. T2DM,

tﬂ:u_gz _(Iibgr}t gray II:I)_?r}_ NAFLD, non-alcoholic fatty liver disease; CAP, controlled attenuation parameter; NGT, normal glucose tolerance; T2DM,
pe 2 diabetes mellitus.

Figure 2. Severity of NAFLD according to the glucose tolerance
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(A) Sul:gjects with T2DM had significantly higher median CAF values than those with NGT(E_EEE: vs. 231 dB/m, P<0.001) or pre-diabetes (265 vs. 245
dB/m, F=0.003). (B) In subjects with presence of NAFLD (CAP value =250 dB/m), the median CAP value increased according to the glucose tolerance

status: 259 dB/m, 278 dB/m, and 304 dB/m in NGT, prediabetes, and T2DM groups, respectively (comparison between groups: T2DM vs. NGT,P=0.006;

T2DM vs.
glucose tolerance

re-diabetes, P=0.026; pre-diabetes vs.NGT, P=0.077). CAP, controlled attenuation parameter; T2DM, type 2 diabetes mellitus; NGT, normal

Figure 3. HOMA-IR and C-peptide level according to CAP
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(A) HOMA-IR was significantly higher in the group with CAP value=300 dB/m compared with the groups with CAP value of 250-300 or <250 dB/m
(HOMA-IR, 3.00 £ 199 vs. 1.64 £ 1.04 vs. 1.63 £ 2.59 %, respectively; P<0.001). (B) Subjects with CAP value =300 dB/m showed significantly higher
serum C-peptide than those with CAP value of250-300 dB/m or<250dB/m (C-peptide, 2.71 £ 095 vs. 2.29 £ 1.62 vs. 1.97 £ 0.88 mmol/L, respectively;

P<0.001).HOMA-IR, homeostasis model assessment of insulin resistance of insulin resistance; CAP, controlled attenuation parameter.

Table 2. Multiple logistic regression analyses for T2DM

Model controlling for age. gender, BML triglvceride, E

)L-cholesterol. and LSV

" 0dds ratio (95% CI) P-value
Age 1.08 (1.05-1.11) - <0.001
Triglyceride 1.01 (1.00-1.03) 0.046
CAP value (group Ovs. 1) 1.14(0.61-2.15) 0.068
CAP value (group O vs. 2) 2.36(1.13—4.86) 0.022

T2DM, type 2 diabetes mellitus; BMI, body mass index; HDL, high-density lipoprotein; CAP, controlled attenuation parameter.
Group 0, CAP value <250 dB/m; Group 1, 250 dB/m =CAP value <300 dB/m; Group 3, CAP value =300 dB/m

Table 3. Correlations between CAP value and biomarkers related to T2DM

| Correlation
Vanable .
P P-value

Fasting glucose (mg/mL.) 0.379 <0.001
Fasting insulin (pm/mL) 0.395 <0.001
C-peptide (mmol/L) 0.402 <10.001
HbAlc (%) 0.345 <0.001
Glycoalbumin (%%) 0.097 0.079
HOMA-IR 0.407 =0.001
HOMA-P 0.132 <0.001
High sensitive C-reactive protein 0.277 0.001

CAP, controlled attenuation parameter; T2DM, type 2 diabetes mellitus; HbA1c, hemoglobin Alc; HOMA-IR, homeostasis model
assessment of insulin resistance; HOMA-B, homeostasis model assessment of beta cell function.

CONCLUSIONS

This study proved that subjects with T2DM had a higher
prevalence of severe NAFLD than those with NGT. Moreover,
Increased hepatic steatosis was independently associated with
the presence of T2DM, and insulin resistance induced by

hepatic fat may be an important mechanistic connection.

Longitudinal prospective studies are anticipated to investigate
the clinical implication of the relationship between CAP value
and biomarkers related to T2DM and their association with the

prognosis of T2DM
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