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Abstract

Diabetes, a chronic non-communicable disease (NCD), can lead to complicated diseases
if there is poor glycemic control. Type 2 diabetes mellitus (T2DM) is usually related to obesity,
dyslipidemia, and metabolic syndrome. These conditions may eventually lead to fatty liver, liver
fibrosis, cirrhosis, and cancer. The aim of this study was to determine the prevalence and risk
factors associated with liver fibrosis in 380 volunteer T2DM patients aged 35 to 65 years. The
fibrosis 4 score (FIB-4 score), according to the criteria of WHO, was used to determine the
estimated liver fibrosis. The results showed that the prevalence of liver fibrosis was 1.8% for
high-risk, 15.3% for intermediate-risk, and 82.9% for low-risk groups. It was also found that
age, diabetes duration, blood creatinine, AST, ALT, and urine protein were significantly higher
in T2DM patients with FIB-4 score > 1.45 than in T2DM with FIB-4 score < 1.45 (p < 0.05).
In contrast, eGFR and platelet counts were significantly lower in T2DM patients with FIB-4
score = 1.45 than in T2DM patients with FIB-4 score < 1.45 (p < 0.05). The risk factors for
liver fibrosis were statistically analyzed by univariate and multivariate analysis. The results showed
that increasing age, AST and urine protein resulted in increased risks of liver fibrosis by 7.3-,
25.1-, and 2.4-fold, respectively (p < 0.05). In conclusion, the FIB-4 scores are noninvasive
markers that can be used to evaluate liver fibrosis in patients with T2DM. Risk factors such as

age, AST, and urine protein could be monitored to prevent the severity of liver fibrosis.
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Table 1 Characteristics of study populations.
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Intermediate and
Low risk group high risk group
Characteristics Unit with FIB-4 < 1.45 with p-value
(n = 315) FIB-4 > 1.45
(n = 65)
Male/ Female % 36.2/63.8 41.5/58.5 0.416°
Age Years 56.0 (35.0-65.0) 61.0 (39.0-65.0) < 0.001"
Body mass index (BMI) kg/m? 27.8 (14.9-51.1) 27.3 (15.8-45.7) 0.520°
Systolic blood pressure (SBP) mmHg 138.0 (94.0-189.0) | 138.0 (106.0-172.0) 0.508°
Diastolic blood pressure (DBP) mmHg 75.0 (52.0-99.0) 75.0 (567.0-101.0) 0.324°
Waist circumstance (WC) cm. 89.0 (62.0-127.0) 90.0 (71.0-127.0) 0.526°
Duration of DM Years 7.0 (1 months-26.0) | 9.0 (8 months-30.0) | 0.002°"
Fasting plasma glucose (FPG) mg/dL 162.0 (46.0-542.0) 159.0 (74.0-360.0) 0.393°
Creatinine mg/dL 0.8 (0.3-4.4) 0.9 (0.4-6.5) 0.020”
Estimate glomerular filtration rate mlL/min/1.73% | 98.4 (11.1-133.4) 90.0 (6.7-129.7) 0.001”
(eGFR)
Cholesterol (Chol) mg/dL 176.0 (111.0-378.0) | 167.0 (92.0-366.0) 0.099°
Triglyceride (TG) mg/dL 133.0 (38.0-715.0) | 143.0 (50.0-765.0) 0.401°
High density lipoprotein mg/dL 42.0 (19.0-80.0) 40.0 (24.0-81.0) 0.280°
cholesterol (HDL-C)
Low density lipoprotein mg/dL 95.0 (33.0-261.0) 88.0 (24.0-279.0) 0.054°
cholesterol (LDL-C)
Aspartate amino transferase (AST) U/L 21.0 (8.0-140.0) 35.0 (15.0-145.0) <0.001”
Alanine amino transferase (ALT) U/L 23.0 (6.0-146.0) 31.0 (7.0-206.0) 0.001"
AST/ALT Ratio 0.9 (0.4-3.0) 1.2 (0.7-3.7) < 0.001"
Glycated Hemoglobin (HbA1c) % 8.4 (4.9-19.3) 7.9 (4.9-13.6) 0.050°
Platelet count x10%/L 292.0 (181.0-575.0) | 212.0 (104-328.0) < 0.001”
Urine protein: Negative 228 (88.0) 31 (12.3)
Positive 87 (72.5) 34 (27.5) < 0.001%

Note: *p-value < 0.05 a: Chi-square, b:

Mann-Whitney U test.
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Fig. 1 Prevalence of estimated liver fibrosis in type 2 diabetic patients using FIB4-scores as

a non-invasive marker.
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Table 2 Correlations of FIB-4 scores with other variable factors.
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Parameters Correlation coefficient (r) p-value
Age (Years) 0.463** < 0.001
BMI (Kg/m?) -0.080 0.117
Systolic blood pressure (mmHg) 0.120* 0.019
Diastolic blood pressure (mmHg) -0.086 0.093
Waist circumstance (cm.) 0.015 0.769
Duration of DM (Years) 0.184* < 0.001
Drinking (day/week) 0.066 0.200
Smoking (roll/week) 0.030 0.557
FPG (mg/dL) -0.128* 0.012
Creatinine (mg/dL) 0.173 0.001
eGFR (mL/min/1.73%) -0.282* < 0.001
Chol (mg/dL) -0.098 0.056
TG (mg/dL) -0.015 0.771
HDL-C (mg/dL) -0.025 0.625
LDL-C (mg/dL) -0.122* 0.017
AST (U/L) 0.610* < 0.001
ALT (U/L) 0.191* < 0.001
HbA1c (%) -0.195* < 0.001
Platelet (x10%/L) -0.714* < 0.001
Urine protein 0.188** < 0.001

Note: Spearman’s rank correlation, *p-value < 0.05, ** p-value < 0.001
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Fig. 2 Positive correlations between FIB-4 score and age (a), duration of DM (b), AST (c), ALT (d),

creatinine (e), and urine protein (f).
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Fig. 3 Negative correlations between FIB-4 score and FPG (a), eGFR (b), LDL-c (c), HbA1c (d), and

Platelet (e).
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Table 3 Univariate and multivariate analysis of risk factors for liver fibrosis (FIB-4 score; cut off > 1.45).

Characteristics Crude OR p-value Adjusted OR p-value
(95% CI) (95% ClI)
Age (Years)
< 45 1 1
46-55 1.266 (0.28-4.890) 0.732 1.558 (0.346-7.019) 0.563
> 56 5.079 (1.517-17.007) | 0.008* | 7.331 (1.775-30.283) | 0.006*
Duration of DM (Years)
<1 1 1
1-5 6.737 (0.864-52.529) | 0.069 | 4.481 (0.545-36.865) | 0.163
6-10 10.37 (1.346-79.877) | 0.025* | 5.105 (0.629-41.436) 0.127
> 10 10.90 (1.434-83.015) | 0.021* | 4.343 (0.536-35.156) | 0.169
Creatinine (mg/dL)
M<0.9 F<0.7 1 1
M> 0.9, F>0.7 1.901 (1.106-3.267) | 0.020* | 1.327 (0.556-3.163) 0.524
AST (U/L)
<40 1 1
> 40 8.464 (4.405-16.262) | 0.000* |25.068 (6.939-90.564)| 0.000*
ALT (U/L)
<40 1 1
> 40 2.471 (1.356-4.502) | 0.003* | 0.393 (0.114-1.355) 0.139
HbA1c (%)
<7.0 1 1
>7.0 0.512 (0.294-0.890) | 0.018* | 0.508 (0.255-1.010) 0.053
Platelet (x10%/L)
> 150 1 1
< 150 3.102 (1.086-8.862) | 0.035* | 2.639 (0.806-8.646) 0.109
Urine protein
Normal 1 1
Abnormal 2.703 (1.566-4.663) 0.000* 2.412 (1.243-4.678) 0.009*

Note: *p-value < 0.05
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Table 4 Multiple linear regression of liver fibrosis (FIB-4 score; cut off > 1.45).
Standard error of
Variable b Beta t p-value
the estimated (SE)
AST (U/L) 0.030 0.001 0.976 35.286 0.000
ALT (U/L) -0.010 0.001 -0.507 -16.243 0.000
Platelet (x10%/L) -0.003 0.000 -0.461 -41.406 0.000
Age (Years) 0.016 0.001 0.295 26.840 0.000
AST/ALT ratio 0.214 0.017 0.215 12.997 0.000
TG (mg/dL) 0.000 0.000 0.032 2.944 0.003
WC (cm) 0.001 0.000 0.030 2.816 0.005
Constant 0.118, SE_ = + 0.078, R = 0.981, R® = 0.963, F = 1238.134, p-value = 0.000
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