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Abstract
Background: type 2 diabetes (T2D) is a risk factor for nonalcoholic fatty liver disease (NAFLD). Objective: to evaluate the prevalence of NAFLD 
in a cohort of patients with T2D.

Methods: an observational, descriptive study performed between May 2018 and December 2019 at the Endocrinology and Nutrition Unit. The 
χ² test was performed for qualitative variables and a non-parametric test for the comparison of medians of quantitative variables. Steatosis 
degree was defined by the coefficient attenuated parameter (CAP): (S0: < 248 dB/m; S1: 248-268 dB/m; S2: 268-288 dB/m; S3: > 288 dB/m) 
or stiffness: F0-F1: < 8 kPa; F2: 8-10 kPa; F3: 10-15 kPa; F4: > 15 kPa, using transient elastography (TE) (FibroScan®). A univariate analysis 
was performed and subsequently a multivariate analysis with statistically significant variables used to study the predictive factors of intense 
steatosis and advanced fibrosis.

Results: n = 104 patients with T2D; 84 (80.7 %) were obese. TE demonstrated advanced fibrosis in 20 % and intense steatosis (S3) in more 
than 50 %. Lower total bilirubin (OR: 0.028; 95 % CI: [0.002-0.337]; p = 0.005) was found to be an independent factor for S3 steatosis in the 
multivariate analysis. BMI (OR: 1.497; 95 % CI: [1.102-2.034]; p = 0.01) was a predictive factor for advanced fibrosis in a multivariate analysis.

Conclusions: NAFLD-associated intense steatosis and NAFLD-associated fibrosis were commonly found in patients with T2DM and obesity. 
Diabetic patients should be screened for liver disease as one more target organ.
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INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) is the most common 
cause of chronic liver disease in Western countries, and it is esti-
mated that in 2030 it will be the most common indication for liver 
transplant (1). It is currently the cause of liver transplantation after 
hepatocellular carcinoma  (2). NAFLD is more common in men, 
with an estimated prevalence of 30-40 % compared to 15-20 % 
in women (3). These incidences are challenging to measure due 
to the difficulty of having an accurate diagnosis, although data ob-
tained show an incidence of 20/10000 people/year, with a peak 
in the sixth decade of life (4). Risk factors for NAFLD are age > 50 
years, obesity, insulin resistance, type 2 diabetes, elevated ferritin 
levels, and polymorphism in the PNPLA35-7 gene (5-7).

This disease has been linked to other diseases, especial-
ly type  2  diabetes, cardiovascular disease and chronic kidney 
disease, but also sleep apnea, colorectal cancer, osteoporosis, 
psoriasis and other endocrinopathies such as metabolic syn-
drome, polycystic ovary syndrome, Cushing’s syndrome, and ac-
romegaly (8). Mortality in these patients increases by 57 % and 
is usually due to cardiovascular disease or complications of liver 
disease (9). It is estimated that 30-40 % of people with non-al-
coholic fatty liver disease develop NASH (non-alcoholic steato-
hepatitis) (10), which increases the risk of liver disease-related 
mortality by 5- or 10-fold (9) depending on fibrosis degree. Since 
40-50 % of patients with NASH develop liver fibrosis (10), this 
is the highest predictor of death from all causes and specially of 
liver disease in patients with NASH (11). FibroScan® is a method 
that has been used to assess the degree of liver steatosis and 
fibrosis in a non-invasive way. It has been proven to be accurate 
and accessible to measure liver tissue stiffness and consists of 
an ultrasound technique based on elastography which measures 
the speed propagation of low-frequency ultrasonic waves through 
the liver. This technique has also been proven to be useful for es-
timating the prognosis of patients with NAFLD (12). NAFLD does 
not cause signs or symptoms until advanced stages and may not 
alter the values ​​of liver enzymes in blood.

Especially relevant is the relationship of this disease with 
type 2 diabetes, where the prevalence of NAFLD is higher than 

70 % in some studies (13). Furthermore, NAFLD doubles the risk 
of diabetes incidence  (8).  In a study carried out in Italy it was 
found that people with diabetes have a three times higher risk of 
dying from chronic liver disease, mostly from non-viral or non-al-
cohol-related diseases, presumably from NAFLD (14). Currently, 
it is not clear whether type 2 diabetes and/or obesity are risk 
factors for this liver disease or if the pathological mechanisms 
involved are similar. Both are risk factors for developing cellular 
hepatocarcinoma (15-19).

The aim of this study was to measure the prevalence of NAFLD in 
a sample of patients with DM2 using FibroScan® to correlate these 
results with those of diagnostic screening tools, and to determine 
predictive factors for advanced steatosis and fibrosis in this sample.

MATERIAL AND METHODS

STUDY DESIGN AND POPULATION

An observational and descriptive study was carried out. The 
patients were recruited consecutively between May  2018  and 
December 2019 at the clinics of the Endocrinology and Nutrition 
Services of Virgen del Rocío University Hospital.

Inclusion criteria were: patients over 18 years of age capable 
of signing an informed consent, with a diagnosis of type 2 diabe-
tes at least in the previous three months, and under monotherapy 
or combination treatment for diabetes.

Exclusion criteria included: patients with refusal of informed 
consent; type 1 diabetes; personal history of alcoholism defined 
according to WHO criteria (daily alcohol intake greater than 50 g 
in women and 70 g in men); personal history of hepatitis B, C, or 
autoimmune; personal history of malignancy (excluding cutaneous 
basal cell carcinoma) in the previous 5 years; personal history of 
liver surgery for any cause, personal history of use of potential-
ly hepatotoxic treatments in the previous three months; personal 
history of Gilbert, Rotor, or Crigler-Najjar syndrome; a personal his-
tory of HIV infection; personal history of liver transplantation; any 
condition that could pose an unacceptable risk for the patient’s 
participation in the study at the discretion of the investigator.

Resumen
Antecedentes: la diabetes de tipo 2 (DM2) es un factor de riesgo para la enfermedad del hígado graso no alcohólico (EHGNA).

Objetivo: evaluar la prevalencia de la EHGNA en una cohorte de pacientes con DM2.

Métodos: estudio descriptivo observacional realizado entre mayo de 2018 y diciembre de 2019 en la Unidad de Endocrinología y Nutrición. Se 
realizó una prueba de χ² para las variables cualitativas y una prueba no paramétrica para la comparación de medianas de variables cuantitativas. 
El grado de esteatosis se definió mediante el parámetro coeficiente atenuado (CAP): (S0: < 248 dB/m; S1: 248-288 dB/m; S2: 268-288 dB/m; 
S3: > 288 dB/m) o rigidez: F0-F1: < 8 kPa; F2: 8-10 kPa; F3: 10-15 kPa; F4: > 15 kPa, usando la elastografía transitoria (TE) (FibroScan®). 
Se realizó un análisis univariante y posteriormente un análisis multivariante con las variables estadísticamente significativas para estudiar los 
factores predictivos de esteatosis intensa y fibrosis avanzada.

Resultados: n = 104 pacientes con DM2; 84 (80,7 %) eran obesos. La TE demostró fibrosis avanzada en el 20 % y esteatosis intensa (S3) en 
más del 50 %. Los niveles disminuidos de bilirrubina total (OR: 0.028; 95 % CI: (0.002-0.337); p = 0.005) se encontraron como factores 
independientes para la esteatosis S3 en el analisis multivariable. El IMC (OR: 1.497; 95 % CI: (1.102-2.034); p = 0.01) fue un factor predictivo 
de fibrosis avanzada.

Conclusiones: la esteatosis intensa asociada a EHGNA y la fibrosis asociada a EHGNA se encontraron comúnmente en pacientes con DM2 y 
obesidad. Los pacientes diabéticos deben someterse a pruebas de detección de enfermedad hepática como un órgano diana más.
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SAMPLE SIZE

A target population (N) of 2000 patients was assumed, with a 
margin of error D of 5 % and a Z-value of 1.96 (corresponding to 
a confidence level of 95 %), accepting a prevalence of NAFLD of 
30 % and of NASH of 5 % (1-5). Assuming 20 % ​​potential losses, 
the number of patients to be enrolled was n = 334 for NAFLD 
and 85 for NASH.

VARIABLES

Once patients agreed to participate in the study, they under-
went a routine analysis and an elastographic assessment with Fi-
broScan®. The parameters measured in the analysis were: fasting 
plasma glucose, HbA1c, total cholesterol, HDL cholesterol, LDL 
cholesterol, triglycerides, GOT/AST, GPT/ALT, GGT, total bilirubin, 
platelets, and albumin. With these parameters the following in-
dices were calculated: HSI (hepatic steatosis index), FIB-4 (liver 
fibrosis index), NFS (NAFLD fibrosis score) and Hepamet Fibrosis 
Score (HFS). The HSI index was calculated with the formula [8 x 
(GPT/ALT / GOT/AST) + BMI], to which two points were added if 
the patient had type 2 diabetes and also two points if the patient 
was female, considering a result < 30 as low risk, a result be-
tween 30 and 36 as intermediate-risk and a result > 36 as high 
risk. The FIB-4 index was calculated with the formula [age (years) x 
GOT/AST (IU/L)] / [Platelets (109/L) x √GPT/ALT (IU/L)], considering 
as low-risk a result < 1.3, intermediate risk a result between 1.3 
and 2.67, and high risk a result > 2.67. The NFS index was cal-
culated with the formula [-1.675 + 0.037 x age (years) + 0.094 
x BMI (kg/m2) + 1.13 x altered glucose/diabetes (1 = Yes, 0 = 
No) + 0.99 x (GOT/AST / GPT/ALT ) - 0.013 x platelets (109/L) 
- 0.66 x albumin (g/dL)], considering a result of < -1.455 as low 
risk, a result between -1.455 and 0.676 as intermediate risk, and 
a result > 0.676 as high risk. The Hepamet Fibrosis Score was 
calculated using the online application freely available at https://
www.hepamet-fibrosis-score.eu, considering < 0.12 as low risk, 
results from 0.12 to 0.47 as intermediate risk, and results above 
0.47 as high risk. Steatosis by the coefficient attenuated param-
eter (CAP) was measured using FibroScan® as S0 (< 248 dB/m); 
S1 (248-267 dB/m); S2 (268-280 dB/m) and S3 (> 280 dB/m). 
Fibrosis was measured using FibroScan® as F0-F1: < 8 kPa; F2: 
8-10 kPa; F3: 10-15 kPa; F4: > 15 kPa. Advanced fibrosis was 
considered when > 10 kPa (F3-F4).

Other variables collected were: date of birth, sex, weight, 
height, BMI, degree of obesity, presence of arterial hypertension, 
use of antihypertensive drugs, presence of dyslipidemia, use 
of lipid-lowering drugs, history of smoking, the presence of a 
family history of early cardiovascular disease, the presence of 
established cardiovascular disease (ischemic heart disease and/
or cerebrovascular events), the time of evolution of diabetes (in 
years), the type of antidiabetic drugs used and the presence of 
diabetic microvascular complications (diabetic retinopathy, dia-
betic nephropathy and diabetic neuropathy).

The study was approved by the Ethics Committee of Virgen del 
Rocío University Hospital

DATA ANALYSIS

The statistical analysis was performed using the Statistical 
Package for the Social Sciences (SPSS®), version 25  for Win-
dows (IBM Corporation, New York, USA). A descriptive analysis 
was performed, obtaining the median and quartiles for quanti-
tative variables (expressed as P50 [P25-P75]) and frequency 
for qualitative variables (expressed as n [%]), both in the total 
sample and in the subgroups with and without intense steatosis. 
A χ² test was performed for qualitative variables and a non-par-
ametric test for the comparison of medians of quantitative var-
iables for the comparison between both groups. A univariate 
analysis was performed and subsequently a multivariate analysis 
with the statistically significant variables to study the predictive 
factors of intense steatosis and advanced fibrosis. Results of the 
univariate and multivariate analysis were expressed as odds ra-
tio  (OR)  (95 % confidence interval [CI]). A p-value of less than 
0.05 was considered statistically significant.

RESULTS

SAMPLE DESCRIPTION

A sample of 104 patients was included in the study; 59 (56.7 %) 
patients were male and the median age was 59 years, with a me-
dian time of diabetes evolution of 9 (4-15.75) years. The median 
glycemic control by HbA1 was 7.3  % (6.47-8.52); 17.5  % of 
patients presented microvascular complications; 51 (49 %) pa-
tients used oral antidiabetic treatment, and 50 % used insulin 
and oral antidiabetic drugs, while the remaining 1 % used only 
basal-bolus insulin therapy. Other baseline characteristics are 
described in table I.

LIVER STUDY RESULTS

Figure 1 shows the results for risk of fibrosis according to FIB-
4, NFS, and HFS. The NFS and HFS indices could only be calcu-
lated in 67 patients due to lack of albumin values in 48 patients.

The results of steatosis risk according to the HSI index were 
2.9 % low risk, 3.9 % intermediate risk, and 93.2 % high risk. 
Transient elastography using FibroScan® was carried out in 
all patients: F0-F1: 64.65 %, F2: 15.15 %, F3: 11.11 %, F4: 
9.09 %. Regarding steatosis results, 24.24 % of patients had S1 
degree, 17.17 % had S2 degree, and 58.59 % had S3 degree.

When evaluating noninvasive scores as predictors of intense 
steatosis only HSI was statistically significant in the univariate 
analysis (OR: 1.099; 95 % CI: (1.045-1.156); p = 0.000)

PREDICTIVE FACTORS OF INTENSE 
STEATOSIS AND ADVANCED FIBROSIS

When comparing the results of non-intense (S1-S2) and in-
tense steatosis (S3) groups we found that in the S3 group patients 
had a higher BMI (38.63 vs 32.67 kg/m2;  p = 0.003), higher  
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levels of total cholesterol (170 vs 152.5 mg/dL; p = 0.036) and 
lower total bilirubin (0.35 vs 0.45 mg/dL; p = 0.045). None of the 
variables related to diabetes (time of evolution, HbA1c, micro-
vascular complications or type of treatment) showed significant 
differences between both groups.

When performing a logistic regression analysis of factors re-
lated to S3 steatosis we found statistical significance in the uni-
variate analysis for BMI, total cholesterol, total bilirrubin, and HSI 

score, but only lower total bilirubin (OR: 0.028; 95 % CI: [0.002-
0.337]; p = 0.005) was found to be an independent factor for S3 
steatosis in the multivariate analysis.

Table II shows the only variables that obtained statistical sig-
nificance in the univariate analysis concerning the presence of 
advanced liver fibrosis (F3-F4). The following variables obtained 
statistical significance: sex (male), BMI, age, GOT/AST, GGT, and a 
high result obtained when calculating the HSI index. All of them ex-
cept age were shown to be risk factors. When performing the mul-
tivariate analysis with these variables, only BMI (OR: 1.497; 95 % 
CI: (1.102-2.034); p = 0.01) maintained its statistical significance.

None of the other indices (FIB-4, NFS, HFS) obtained statistical 
significance in the univariate analysis when evaluating the risk of 
advanced liver fibrosis. We did not found statistical significance 
in the univariate or multivariate analysis of liver fibrosis and ste-
atosis regarding control-of-diabetes parameters such as HbA1c 
and time of disease evolution (Table III).

DISCUSSION

The results obtained are comparable to similar relevant stud-
ies carried out in Asian countries where the presence of NAFLD 
has been evaluated in patients with type 2 diabetes. The most 
important are those carried out by Kwok et al. (20) (Hong Kong), 
Lee Lai et al. (21) (Malaysia) and Tuong et al. (22) (Vietnam). Al-
though these studies were carried out in an Asian population, the 
mean BMIs obtained were 28.2 kg/m2, 26.6 kg/m² and 24.9 kg/
m2, respectively, showing a trend towards westernization of these 
countries over the last years, which allows comparison with our 
study. Despite this, in these studies the prevalence of steato-
sis was 72.8 %, 72.4 % and 73.3 %, respectively, while it was 
100 % in our study. This could be explained by the BMI of our 
sample where the median value was 34.45 kg/m2. In the study 
carried out by Kwok et al. (20), the prevalence of liver steatosis 
measured by FibroScan® increased to 94.6 % if only the patients 
with a BMI  >  30 kg/m2 are taken into account. On the other 
hand, in the study carried out by Lai et al. (21), the prevalence 
of steatosis also increased if only obese patients were taken into 
account (89.1 %). Finally, in the study carried out by Tuong et al. 
in Vietnam, 100 % of obese patients had steatosis. Regarding 
the prevalence of advanced fibrosis (grades F3-F4, ≥ 9.5 kPa), 
in these studies this prevalence was 17.1 %, 21 % and 9.5 %, 
respectively, similar to ours (20.2 %).

Another interesting point of our work is the use of the HSI, HFS, 
NFS and FIB-4 scores and their comparison with the results ob-
tained in the liver study using FibroScan®. The interpretation of the 
results obtained regarding the NFS and HFS scores is limited by 
the low percentage of patients for whom the calculation could be 
performed. This happened because albumin is not routinely deter-
mined in our center. The importance of this datum lies in the fact 
that the use of these scores in daily clinical practice may be limited 
for the same reason. As in the study by Singh et al. (23), There was 
great variability in the percentage of patients who were estimated to 
be at high risk for advanced fibrosis with the NFS and FIB-4 scores.

Low risk Intermediate risk High risk

FIB-4 (n=115) 76,90% 20,20% 1,90%
NFS (n=67) 11,90% 67,80% 20,30%
HFS (n=67) 63% 32,20% 5,10%
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Figure 1. 

Comparison of fibrosis risk according to the FIB-4, NFS and HFS indices.

Table I. Baseline characteristics

Variable Results

Obesity degree
  Normal weight
  Overweight
  Obesity grade I
  Obesity grade II
  Obesity grade III

6 (5.8 %)
14 (13.5 %)
34 (32.7 %)
17 (16.3 %)
33 (31.7 %)

BMI (kg/m2) 34.57 (30.82-42.57)

Arterial hypertension 87 (83.7 %)

Dyslipidemia 72 (73.1 %)

Cardiovascular disease 33 (31.7 %)

Total cholesterol (mg/dL) 164 (138-200)

Triglycerides(mg/dL) 172 (119-221)

GOT/AST (U/L) 18 (15-26)

GPT/ALT (U/L) 22 (16-32)

GGT (U/L) 23 (17-35)

Total bilirrubin (mg/dL) 0.39 (0.28-0.54)

Platelets (× 109/L) 267 (228-326)

Albumin (g/dL) 4.4 (4.1-4.6)
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The HSI index is a predictor of steatosis. While the proportion 
of high-risk results according to the HSI index was 93.86 %, the 
proportion of S3 steatosis was 58.59 %. We do consider that it 
was more effective in ruling out steatosis since 2.63 % of patients 
obtained a low-risk result according to the HSI index compared 
to 0 % of patients who did not present any degree of steatosis 
in the study with FibroScan®. The HSI high-risk results can be 
explained by the formula itself since it takes into account the BMI 
(whose median in our study was 34.45 kg/m2) and the presence 
of diabetes mellitus (which increases the result by 2 points). For 
this reason, in other studies, it has been considered that in pres-
ence of diabetes the HSI index makes poor discrimination on the 
risk of hepatic steatosis and overestimates it. Furthermore, it was 
not considered as a valid index in a study where liver steatosis in 
patients with type 2 diabetes measured by H-MR spectroscopy 
was compared with the results of the HSI (24).

On the other hand, the NFS and FIB-4 scores are predictors 
of fibrosis. Studies carried out to evaluate the role of these two 
scores have yielded results in favor of a good capability to diag-
nose advanced fibrosis by FIB-4 and in favor of ruling out ad-
vanced fibrosis in the case of a value < 1.455 in NFS (25).  In 
our study, the NFS score overestimated the prevalence of fibro-
sis, since only 10.45 % obtained a value <  -1.455, while the 
proportion of patients who obtained a F0-F1 degree of fibrosis 
with FibroScan® was 64.65 %. The results in terms of advanced 
fibrosis were more consistent since 24 % of patients obtained 

a high-risk result and 20.2 % of patients had advanced fibrosis 
with FibroScan®. However, FibroScan® could be performed only 
in 99 patients and not in the entire sample, so there could be 
a limitation in its interpretation. Regarding the FIB-4 score, the 
results were more similar to those obtained by FibroScan® to rule 
out liver fibrosis (low-risk estimated of 76.32 % by FIB-4 similar 
to 79.8 % of F0-F2). This is consistent with a similar study car-
ried out in Italy (26) in which different scores for estimating the 
risk of liver fibrosis were compared. In it, FIB-4 was considered 
the best marker to avoid unnecessary referral to hepatologists. In 
our study, FIB-4 also underestimated the proportion of patients 
with advanced fibrosis (high-risk estimated of 1,75 %).

Predictive factors for intense steatosis in multivariate analysis 
were total cholesterol and a lower level of total bilirubin. Several 
studies have shown that bilirubin has an inverse association with 
cardiovascular disease, arterial hypertension and type 2 diabe-
tes (27-29), probably due to its antioxidant, anti-inflammatory 
and antiatherogenic role (28). An inverse association between an 
elevated bilirubin level and the risk of this NAFLD in the general 
healthy Caucasian population has also been reported, although 
this association was observed in observational studies with low 
statistical power (30).

Bilirubin is produced as a consequence of red cells degrada-
tion by the enzyme heme-oxygenase in the spleen. This enzyme 
has two forms, one of them inducible (HO-1). The increase in this 
enzyme and therefore in bilirubin levels increases the expression 

Table III. Association between control and time of evolution of type 2 diabetes and intense 
hepatic steatosis and advanced hepatic fibrosis in the univariate analysis

Variable
Univariate analysis-Intense steatosis Univariate analysis- Advanced fibrosis

OR IC (95 %) p OR IC (95 %) p

HbA1c (%) 1.052 (0.851-1.302) 0.638 0.834 (0.609-1.143) 0.258

Time of evolution (years) 0.956 (0.905-1.01) 0.106 0.958 (0.892-1.028) 0.234

Table II. Association between presence of advanced liver fibrosis (F3-F4) in FibroScan® 
and the characteristics of patients with type 2 diabetes by univariate and multivariate 

logistic regression analysis

Variable
Univariate analysis Multivariate

OR IC (95 %) p OR IC (95 %) p

Male 3.814 (1.176-12.36) 0.026 4.415 (0.984-19.817) 0.053

BMI 1.141 (1.065-1.222) < 0.001 1.497 (1.102-2.034) 0.01

Age 0.932 (0.889-0.976) 0.003 0.976 (0.910-1.048) 0.508

GOT/AST 1.035 (1.004-1.066) 0.026 1.02 (0.981-1.062) 0.32

GGT 1.016 (1.002-1.031) 0.024 1.017 (1-1.035) 0.051

HSI 1.086 (1.028-1.148) 0.003 0.795 (0.618-1.023) 0.075
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of PPARα, a transcription factor that promotes the utilization and 
catabolism of fatty acids. When this decreases, there is an in-
crease in hepatic steatosis. In obese mice it has been shown that 
the increase in bilirubin decreases the expression of PPARα and 
thus the adiposity of the animals. Furthermore, a lower level of 
PPARα (31) has also been found in animal models with fatty liver. 
Another hormone that raises HO-1 through increased bilirubin 
levels is FGF21, which improves insulin sensitivity and reduces 
liver steatoasis. This is why mice with fatty liver secondary to 
obesity have been treated with bilirubin nanoparticles, thereby 
reducing steatosis and improving liver function. Other treatment 
routes include an HO-1-inducing diet with epoxyeicosatriene acid 
and physical exercise, with which bilirubin levels are used (32).

Cholesterol, especially for that coming from the diet, has 
shown an increased risk of liver disease because it produces a 
state of inflammation and hypoxia when it is accumulated in liver 
tissue (33). Furthermore, hypercholesterolemia produces a state 
of insulin resistance, related to NAFLD (33). Regarding advanced 
fibrosis, in the multivariate analysis, the predictive factors were 
BMI and a lower HSI index result. Regarding the HSI, it should 
be noted that this index was created as a predictor of steatosis, 
not fibrosis, and it can also overestimate the risk in patients with 
type 2 diabetes due to the formula itself.

GPT / ALT level was not a statistically significant predictor for 
either steatosis or fibrosis. It was statistically significant in the 
three studies similar to ours as mentioned previously (21-23), but 
it has been shown that transaminase levels should not be used to 
perform NAFLD screening since they can be normal, especially 
with a cut-off value of 30 U/L (34). Its usefulness lies in the fact 
that its elevation can serve to prompt clinical suspicion of this 
disease (35,36). Although the levels of GOP/AST and GGT were 
not statistically significant in the multivariate analysis, they were 
statistically significant for an increased risk of advanced fibrosis, 
which concur with the current evidence. In fact, in a study carried 
out in 2012 in the United Kingdom (37) it was found that patients 
with diabetes and NAFLD presented higher levels of GOT/AST 
and GGT, the latter being the most altered parameter in patients 
with diabetes in various studies (38). Platelets were not a statisti-
cally significant predictor either for intense steatosis (p = 0.062) 
or for advanced fibrosis (p = 0.5) since hypersplenism with se-
questration and destruction of platelets occurs in cases of ad-
vanced cirrhosis with portal hypertension (39).

Likewise, it is worth highlighting the importance of the results 
in terms of the control and time of evolution of diabetes, since 
these two variables have not been demonstrated to be a risk 
factor for intense hepatic steatosis or advanced hepatic fibrosis. 
This means that any patient with type 2 diabetes has a high risk 
of suffering from fatty liver disease regardless control or time of 
evolution. This data is highly relevant when planning screening 
programs for these patients.

The limitations of our work lie in: 1) the patients were recruited 
in clinics where the prevalence of obesity is higher than in the 
general population, especially in Nutrition consultations; 2) a liver 
biopsy was not performed to verify the real prevalence of NAFLD, 
although the FibroScan® has shown to be accurate for measur-

ing both steatosis and liver fibrosis in patients with NAFLD when 
compared with the histological evaluation (90 % sensitivity and 
specificity) (40). The sample size was smaller than that calculat-
ed, despite which the results did reach statistical significance.

CONCLUSIONS

In our study, up to 35.5 % of asymptomatic patients had liv-
er fibrosis, this being severe to very severe in 20.2 % of cas-
es. On the other hand, 100 % presented with some degree of 
steatosis and about 59  % exhibited S3 degree. The HSI score 
appears to overestimate the risk of intense steatosis. The NFS 
score appears to overestimate the risk of liver fibrosis while FIB-4 
seems to underestimate the risk of advanced liver fibrosis. In the 
multivariate analysis, total cholesterol and a lower total bilirubin 
level were predictors of intense S3 hepatic steatosis. BMI and HSI 
were predictive for advanced fibrosis. Neither control of diabetes 
nor time of evolution were predictors for either intense steatosis 
or advanced fibrosis, which is relevant for planning screening pro-
grams. NAFLD is a common and potentially serious entity that may 
need to be included in the screening for complications in patients 
with type 2 diabetes and obesity. Larger population studies in non-
obese type 2 diabetes patients are needed to confirm our findings.
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