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ABSTRACT
Background: a prolonged non-alcoholic steatohepatitis
(NASH) condition can lead to advanced stages of liver disease and the development of hepatocellular carcinoma.
Aim: to evaluate analytical, anthropometric and dietary factors associated with the presence of fibrosis as this is the
factor that most influences survival and evolution.
Methods: seventy-six patients with liver biopsy-diagnosed
non-alcoholic fatty liver disease (NAFLD) were included.
Biopsies were scored considering the NASH criteria of
Kleiner. Analytical, anthropometric and dietary (survey)
parameters were obtained. NAFLD-FS is a non-invasive
fibrosis index and was assessed for each patient. Leptin,
adiponectin, resistin and TNF-alpha serum levels were
determined.
Results: fifty-six patients were male (73.7%) and the mean
age was 44.5 ± 11.3 years of age (19-68). Thirty-nine (51.3%)
(F1-F2: 84.6%; F3-4: 15.4%) patients had fibrosis in the liver biopsy. Seventeen females (85%) had fibrosis versus
22 males (39%), which was statistically significant by univariate analysis (p < 0.01). Patients with advanced fibrosis were
older, with lower platelet counts, lower serum albumin,
greater homeostatic model assessment insulin resistance
(HOMA-IR), lower dietary lipids percentage, higher serum
leptin levels and higher NAFLD Fibrosis Score (NAFLD-FS)
values. This index had a negative predictive value of 98%
and a positive predictive value of 60% for the detection of
fibrosis. Variables independently associated with fibrosis
(logistic regression) included male gender (protective factor) (0.09, 95% CI 0.01-0.7; p < 0.05) and HOMA-IR (1.7, 95%
CI, 1.03-2.79; p < 0.05).
Conclusions: gender and HOMA-IR were the only independent factors associated with fibrosis. NAFLD-FS could
be considered as an accurate scoring system to rule out
advanced fibrosis.

INTRODUCTION
Non-alcoholic fatty liver disease (NAFLD) represents a
complex spectrum of diseases that are usually classified
as simple steatosis (hepatic steatosis with no evidence of
significant inflammation) and the so-called non-alcoholic
steatohepatitis (NASH) (steatosis associated with inflammation and sometimes also with fibrosis) (1,2). A prolonged
NASH condition can lead to cirrhosis in around 20% of cases and the development of hepatocellular carcinoma with
an incidence of around 2.6% in recent series (3). NAFLD is
the most common liver disease in industrialized countries
within the Western world (4). The prevalence of NAFLD in
the general population is around 20% (6.3-33%) (5).
The main risk factors for NAFLD are metabolic syndrome
(MS) and obesity. It has been claimed that NAFLD is the
hepatic expression of MS and IR is the common pathophysiological mechanism. Furthermore, it has been reported that
the severity of IR correlates with liver histology in patients
with NAFLD (6-8). With regard to pathogenesis, the most
widely accepted theory involves IR as the main mechanism
leading to hepatic steatosis and perhaps, to steatohepatitis.
In addition, there are other multiple conditions that may
contribute to oxidative stress (6).
It is essential to identify patients who develop initial
degrees of fibrosis in order to establish prevention strategies before they progress to more severe stages of the disease (cirrhosis or advanced fibrosis). Therefore, both analytical and anthropometric factors and those linked to dietary
intake, which allow the identification of these patients,
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were assessed. Liver biopsy currently remains the “gold
standard” for NAFLD diagnosis. Since this is an invasive
technique with an important morbidity (9), we also propose
to evaluate the diagnostic accuracy of a noninvasive index
(NAFLD-Fibrosis Score) in our patient cohort with NAFLD
(Valladolid eastern area). This will allow the classification of
patients with fibrosis using routine medical practice parameters, which will save costs and reduce morbidity.

METHODS
Study population
Seventy-six patients between 19 and 68 years old with biopsy-proven NAFLD were included in the study. These patients
were referred to our hospital (Department of Gastroenterology, Hospital Clínico Universitario, Valladolid) due to an
unexplained increase of transaminases levels and/or an
ultrasound diagnosis of hepatic steatosis.
Exclusion criteria were: daily alcohol intake > 30 g in men
or > 20 g in women; morbid obesity with bariatric surgery
(BMI > 40 kg/m2); any pharmacologic treatment; history of
diabetes or fasting hyperglycemia with pharmacologic treatment; a positive serologic finding for hepatitis B or C virus
and other etiology factors of chronic liver disease (alpha 1
antitrypsin deficiency, ceruloplasmin deficiency, positive
autoantibodies); uncontrolled thyroid disease; ferritin serum
levels > 1,000 ng/ml; and elevated transferrin saturation.
Informed consent was obtained from each patient in accordance with the current ethical principles. The study protocol
complies with the ethical guidelines of the Helsinki Declaration of 1975 (1983 Revision).
Measurement of variables
Laboratory evaluation parameters
A fasting blood sample was used to measure plasma aminotransferases, gamma-glutamyltranspepsidase, alkaline
phosphatase, serum insulin, glucose, HOMA-IR, total cholesterol, high density lipoprotein cholesterol (HDL-chol),
low density lipoprotein cholesterol (LDL-chol), triglycerides,
platelets count, serum albumin, thyroid-stimulating hormone (TSH) and adipokines levels. Glucose, cholesterol,
triglycerides and HDL-chol were determined using the
autoanalyzer Hitachi 917 (Roche Diagnostics®, Switzerland).
LDL-Chol was determined with the Friedewald formula and
insulin, with the Architect i2000 (Abbott Laboratory®). The
following adipokines were determined by ELISA: TNF-α, adiponectin, IL-6 (R&D Systems Inc., Minneapolis, USA), leptin
(DSL®) and resistin (Biovendor®).
Anthropometric measurements
Gender, age, height (centimeters, measured using a standiometer), weight (kg, measurement with manual scales),
BMI (kg/m2 using the formula weight/height2), the triceps
skinfold (mm, measurement with a Langer type plicometer)
and arm circumference and waist/hip ratio (both in centimeters, with measuring tape) were obtained for all patients.
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Dietary intake
All patients responded to a nutritional memory survey of
the last 48 hours in order to assess the intake of calories,
macronutrients, minerals and vitamins. In addition, the survey included food scales and models in order to improve
the results. Records were reviewed by a nutritionist from
the Research Center of Endocrinology and Clinical Nutrition (www.ienva.org) and analyzed by a computer data
processing system (Dietsource®, Geneva, Switzerland).
Total calorie intake was used as an indicator of nutritional
intake. None of the cases were taking dietary supplements
or performing some type of diet at the time of the study
or during the previous six months. Nutritional intake was
measured in absolute values and percentages of reference
dietary intakes and the percentage of patients who met the
recommendations for each nutrient was assessed (11).
Liver biopsy
Percutaneous liver biopsies were performed in all patients
prior to informed consent and preparation according to the
guidelines (12). All biopsies were evaluated by the same
pathologist and were routinely processed (H&E and Masson’s trichrome stain). Biopsies were scored for the following features according to the NASH criteria published by
Kleiner et al. (13): steatosis (grade 0: < 5% macrovesicular
fat in hepatocytes; grade 1: 5-33%; grade 2: 34-66%; grade
3: > 66%), lobular inflammation (0-2), hepatocellular ballooning (0-2) and fibrosis (stage 0; stage 1a: mild perisinusoidal; stage 1b: moderate perisinusoidal; stage 1c: portal/periportal fibrosis only; stage 2: zone 3 and periportal;
stage 3: bridging fibrosis; and stage 4: cirrhosis). A NAFLD
activity score (NAS-score) was calculated by summing the
scores for steatosis, lobular inflammation and ballooning
degeneration (possible score of 1-8). Scores of 5-8 were
considered as NASH diagnostic. Fibrosis is the most influential prognostic factor. Therefore, samples were classified
in accordance with no fibrosis (0), periportal fibrosis (1),
portal fibrosis (2), portal fibrotic bridges (3) and cirrhosis (4). For statistical purposes, all fibrosis stage 1 and 2
biopsies were combined and treated as a mild stage, and
stage 3 and 4 biopsies were combined and treated as an
advanced stage. This is important as NAFLD-FS discriminates between advanced (F3-4) and non-advanced fibrosis
(F1-2) (14) and the accuracy of this non-invasive index is
analyzed in this study.
Non-invasive diagnosis of fibrosis
The NAFLD Fibrosis Score (NAFLD-FS) is a scoring system
which distinguishes between advanced fibrosis patients
(grade 3-4) and non-advanced fibrosis patients (grade 0-2).
The NAFLD-FS was created with six variables using the
Kleiner’s criteria: NAFLD fibrosis score = -1.675 + 0.037 x
age (years) + 0.094 BMI (kg/m2) + 1.13 x diabetes (yes =
1, no = 0) + 0.99 x AST/ALT ratio - 0.013 x platelets X109/l)
- 0.66 x albumin (g/dl). A patient has a low probability of
advanced fibrosis if the value of NAFLD-FS is lower than
-1.45. A case with a NAFLD-FS greater than 0.675 has a
high probability of significant fibrosis. If the patient has
a NAFLD-FS between -1.45 and 0.675, the index does not
provide accurate information with regard to the probability
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(intermediate or high) of advanced liver fibrosis. The accuracy of fibrosis prediction was analyzed and the negative
and positive predictive values were also calculated.

Table 1. Clinical characteristics of 76 patients

Cardiovascular risk factors (CRFs)

Age (yo)

Characteristics
(n = 76)

Mean

SD

44.51

11.36

BMI (kg/m )

30.45

5.14

BP systolic (mmHg)

133.33

18.74

BP dyastolic (mmHg)

79.25

18.40

HOMA IR

4.33

3.01

Albumin (g/dl)

4.31

0.44

Platelets (x 10^3 / µl)

284.53

63.66

Triglycerids (mg/dl)

141.10

83.36

Total chol (mg/dl)

208.06

50.68

LDL-chol (mg/dl)

127.67

43.20

HDL-chol (mg/dl)

53.09

21.67

Glucose (mg/dl)

110.57

33.04

Insulin (µU/ml)

15.45

9.84

Bilirubin (mg/dl)

0.72

0.35

AST (UI/l)

46.61

25.53

ALT (UI/l)

82.31

47.14

GGT (UI/l)

92.21

70.42

AP (UI/l)

85.09

32.72

Iron (µg/dl)

108.96

35.52

Ferritin (ng/ml)

214.72

178.62

2

The criteria proposed by the International Diabetes Federation (IDF) were used to assess potential cardiovascular
risk factors in our patient cohort. These criteria included
central obesity (waist circumference of 94 cm for men, 80
cm for women), blood pressure (TAS ≥ 130 mmHg, TAD ≥ 85
mmHg), basal glycemia ≥ 100 mg/dl, triglyceridemia ≥ 150
mg/dl, and serum HDL-cholesterol (< 40 mg/dl for men; < 50
mg/dl for women) (15). In addition, the IDF criteria were also
used to define the MS. This syndrome includes the presence
of central obesity, plus at least two of the following factors
(15): hypertension, hypertriglyceridemia, hyperglycemia
and low serum levels of HDL-cholesterol. Finally, smoking
was included as a risk factor for cardiovascular disease.
Statistical analysis
Data were processed using SPSS (IBM Corp., SPSS Statistics 2011 released for Windows, version 20.0, Armonk, NY).
Continuous variables were described as mean ± SD when
normally distributed or as a median and range if the distribution was not normal.The qualitative variables were described
using absolute and relative frequencies (percentages). In
order to study the association between qualitative variables,
the Chi-squared test was used with the Yates’ correction and
Fisher’s exact test when required. The Kolmogorov-Smirnov
test was used in the case of quantitative variables to determine normal distribution. Parametric or nonparametric statistical tests were used to study the differences between
independent means (Student’s t-test or Mann-Whitney U test
in the case of two categories; ANOVA with Bonferroni posthoc test, or Kruskal-Wallis H test for comparisons of more
than two categories). The relationship between quantitative
variables was analyzed using the Pearson’s correlation tests
(parametric conditions) or Spearman’s test (in nonparametric
conditions). The significance level was set conventionally at
p ≤ 0.05. Finally, an analysis with logistic regression model
with hepatic fibrosis as the dependent variable was performed.

RESULTS
A total of 76 patients, 56 men (73.7%) and 20 females
(26.3%), were included in the study. The mean age was 44.5
± 11.3 years (19-68). The mean BMI was 30.4 ± 5.1 (22.147.6). The prevalence of diabetes mellitus type 2 (DM2) was
18% (14 of 76) and 64% were women (9 of 14). Twenty-three
(30.2%) cases had NASH (NAS-score ≥ 5) and 39 (51.3%) had
fibrosis in the liver biopsy; 85% (17) of women had fibrosis
versus 39% (22) of men (p < 0.01).
With regard to fibrosis stage, 33 patients (84.6%) had mild
fibrosis (F1-2) and six patients (15.4%) had advanced fibrosis (F3-4). Patients with biopsy-proven advanced fibrosis
were more likely to be female (four of six, 66.6%; p = 0.001)
and those with biopsy-proven mild fibrosis were more likely
to be male (20 of 33; 60%; no significant differences). The
general characteristics are presented in table 1.

BMI: body mass index; BP: blood pressure; chol: cholesterol; LDL: low-density lipoprotein;
HDL: high-density lipoprotein; AST: aspartate amino transferase; ALT: alanine amino
transferase; GGT: gamma glutamyl transpeptidase; AP: alkaline phosphatase.

Univariate analysis
With regard to the parameters significantly associated with
fibrosis in the liver biopsy (Table 2), patients with mild fibrosis
had lower serum albumin levels, higher HOMA-IR, higher BMI,
higher serum leptin levels and higher values of the NAFLD
Fibrosis Score compared to patients without fibrosis. Patients
with advanced fibrosis were older, and had lower platelet
counts, lower serum albumin, greater insulin resistance (IR)
measured by HOMA-IR, lower percentage of dietary lipids,
higher levels of serum leptin and higher values of NAFLD Fibrosis Score compared to patients without fibrosis. No other significant associations with fibrosis were found, presumably due
to the small number of patients (six) without advanced fibrosis.
It is important to highlight that NAFLD-FS was a good predictor of the absence of advanced fibrosis, since a score <
-1.455 had a negative predictive value of 98% for advanced
fibrosis. On the other hand, a score > 0.676 had a positive
predictive value of 60% for advanced fibrosis.
Multivariate analysis
A multivariate logistic regression analysis (adjusted for age
and sex) was performed with the following independent
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Table 2. Clinical characteristics of 76 patients according
to fibrosis stage
Fibrosis stage
F0
n = 37

F1-F2
n = 33

F3-F4
n=6

Age (y)

40.9 ± 10.2

46.6 ± 11.6

55.1 ± 7.9‡

Albumin (g/dl)

4.5 ± 0.4*

4.2 ± 0.3†

3.7 ± 0.2‡

Platelets (x 10^3 / µl)

302 ± 55

289.7 ± 45.1†

166 ± 59‡

Triglycerids (mg/dl)

137 ± 71

152.3 ± 101.1

128 ± 54

BP systolic (mmHg)

128 ± 18

137.4 ± 18

141 ± 9

BP dyastolic (mmHg)

77 ± 18

80.5 ± 18

85 ± 18

HOMA-IR

3.2 ± 1.5*

5.2 ± 3.6

6.7 ± 3.8‡

Total bilirubin (mg/dl)

0.7 ± 0.2

0.7 ± 0.4

0.5 ± 0.1

AST (UI/l)

42.3 ± 21.7

48 ± 26.8

68.5 ± 34

ALT (UI/l)

74.1 ± 34.6

85.3 ± 53.9

124 ± 63

GGT (UI/l)

99.5 ± 67

91.4 ± 79.3

56.5 ± 34

AP (UI/l)

79.6 ± 28

86.8 ± 31.7

98.5 ± 58

Total-chol (mg/dl)

218.9 ± 50

204.4 ± 51.2

175 ± 37.9

LDL-chol (mg/dl)

130.6 ± 43

131 ± 43.8

105.6 ± 43

HDL-chol (mg/dl)

52.8 ± 15

53.6 ± 29.1

50.2 ± 5.2

Ferritin (ng/ml)

188.4 ± 117

236.9 ± 229

264.3 ± 206

BMI (kg/m2)

28.7 ± 3.2*

32 ± 5.7

32.4 ± 7.7

Hip circumf (cm)

0.94 ± 0.1

Characteristics

0.93 ± 0.1

Dietary intake
Calories (kcal)
% proteins

2.321 ± 779

2.033.4 ± 573 1.590 ± 419

17.5 ± 3.5

19.6 ± 4.2

19.8 ± 3.5

44 ± 7.1

42.4 ± 8.5

51.3 ± 6.7

% lipids

38.2 ± 7.2

38.2 ± 6.7

28.6 ± 7.3‡

EPA (g)

0.07 ± 0.1*

0.2 ± 0.3

0.1 ± 0.2

DHA (g)

0.2 ± 0.2

0.3 ± 0.5

0.2 ± 0.3

6.1 ± 3.9

7.2 ± 4

5 ± 3.4

18.3 ± 14.6*

37.1 ± 25.8†

74.3 ± 65‡

IL-6 (ng/ml)

3.6 ± 7.1

4.6 ± 9.8

1.5 ± 2

Adiponectin (microg/ml)

21.4 ± 19

22 ± 29.6

26.2 ± 14

Resistin (ng/ml)

3.2 ± 1.9

3.6 ± 2

2.9 ± 0.2

Visfatin (ng/ml)

13.2 ± 7

13 ± 4.1

17 ± 11.5

-3.20 ± 1.05*

-2.21 ± 1.38†

0.09 ± 1.56‡

% carbohydrates

†

Adipocitokines
TNF-alpha (ng/ml)
Leptin (ng/ml)

NAFLD-FS

*p < 0.05 between F0-F1/2; †p < 0.05 between F1/2-F3/4; ‡p < 0.05 between F0-F3/4. BMI:
body mass index; BP: blood pressure; chol: cholesterol; LDL: low-density lipoprotein; HDL:
high-density lipoprotein; AST: aspartate amino transferase; ALT: alanine amino transferase;
GGT: gamma glutamyl transpeptidase; AP: alkaline phosphatase; MS: metabolic syndrome;
EPA: eicosapentanoic acid; DHA: docosahexaenoic acid; IL-6: interleukin-6.
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predictors of fibrosis: glucose, waist/hip ratio, BMI, AST,
ALT, HOMA-IR, leptin, TNF-alpha and adiponectin. Only two
variables, HOMA score and sex, were found to have significant predictive effects (Table 3). Odds ratios for the two
independent predictors of fibrosis were increased HOMA
score 1.7 (95% CI, 1.03-2.79; p < 0.05) and gender (male,
protective factor) 0.09 (95% CI, 0.01-0.7; p < 0.05) (Table 3).

DISCUSSION
The main finding in this study was the significant association (univariate analysis) between biopsy-proven advanced
fibrosis and lower platelet count and albumin levels. In
addition, higher values of HOMA-IR compared to milder
degrees of fibrosis were also relevant. In other studies, such
as Hashiba et al. and Singh et al., these two parameters are
not significantly associated with advanced fibrosis (F3-F4).
This is likely due to the fact that there were no patients with
F4 in these two studies (16,17). Moreover, ALT, AST and
GGT were not significantly associated with biopsy-proven
fibrosis. It is important to highlight that patients with normal transaminases and hepatic steatosis (ultrasound) may
also have NASH and liver fibrosis (18,19). Recent studies
reported that there is no optimal level of ALT to predict
NASH and advanced fibrosis (20,21).
It is known that IR has a significant role in the pathogenesis of NAFLD. Numerous series of patients showed the
association of IR with liver fibrosis on NAFLD (17,22-24).
In our patient cohort, HOMA-IR was significantly higher in
cases with advanced fibrosis (F3-4) versus no fibrosis (6.7
± 3.8 units vs 3.2 ± 1.5 units) and mild fibrosis (F1-2) versus
no fibrosis (5.2 ± 3.6 units vs 3.2 ± 1.5 units). The study
of Angulo et al. (25) (with 69 patients F1-2 and ten with
F3-4) reported that HOMA-IR was significantly associated
with the presence of F3-F4 in the liver biopsy. This is consistent with the studies by Angulo et al. and Hashiba et
al. that reported that HOMA-IR increased as liver fibrosis
progressed (17). However, Lemoine et al. found no relationship between HOMA-IR and fibrosis (26), which could
be explained by the low number of patients with advanced
fibrosis. This could also be applicable to the study by Francazani et al. (22).
With regard to anthropometric parameters, BMI was significantly associated with mild fibrosis but not advanced fibrosis (32 ± 5.7 vs 28.7 ± 3.2; F1-2 vs F0). Angulo et al. found a
significant association between BMI and advanced fibrosis
(F3 in their study) (25). Similar finding were reported by
Hashiba et al. (17) and Lemoine et al. (26). It is notable that
patients with morbid obesity are the paradigm of the uncertain relationship between visceral obesity and liver damage

Table 3. Multivariate analysis of the association
between fibrosis and its independent predictors
95% CI for Exp (B)

ET

Sig.

Exp (B)
OR

Lower

Upper

Sex

1.072

0.024

0.09

0.011

0.733

HOMA-IR

0.254

0.037

1.7

1.032

2.799
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in patients with NAFLD. In the recent study by Younossi et
al., BMI was significantly associated with the presence of
liver fibrosis but not with severity (27). It is also important
to highlight the influence of the amount of body fat and its
distribution, which is different between males and females
and also among different races, as reported in the study by
Singh et al. (16).
With regard to the analysis of adipocitokines in this study,
serum leptin levels were significantly higher in patients
with advanced fibrosis than in those without fibrosis (74.3
± 65 vs 18.3 ± 14.6; p < 0.05) (F3-4 vs F0) and mild fibrosis
(74.3 ± 65 vs 37.1 ± 25.8; p < 0.05) (F3-4 vs F1-2). In agreement with our data, the study by Angulo et al. (25) reported
this association in the univariate analysis but not in the
multivariate analysis. Lemoine et al. found no significant
association between leptin and moderate-severe fibrosis
(26). However, in a recent study published by our group,
the multivariate analysis showed that serum leptin levels
and BMI were the only independent factors associated
with severe fibrosis (F0-1 vs F2-3-4) (2). This lack of association between leptin and liver fibrosis as an independent
variable could be explained by the study of Angulo et al.
The correlation between plasma leptin concentration and
the severity of liver fibrosis in patients with NASH reflects
the association between fibrosis severity and variables
that determine leptin production such as age, gender, BMI
and hyperinsulinemia. The significant association between
leptin levels and liver fibrosis identified via univariate analysis were non-significant when leptin levels were adjusted
for differences due to confounding variables that are well
known to influence circulating leptin concentrations (obesity, gender) (25).
In relation to dietary intake, our study found that the percentage of ingested lipids (according to the nutritional survey) was significantly lower in patients with advanced fibrosis than in those without fibrosis in the liver biopsy (28.6
± 7.3 vs 38.2 ± 7.2; F3-4 vs F0). This apparent contradiction
could be explained by the intervention of the physician and
patient awareness of disease at the time of the nutritional
survey (28).
In our study, the multivariate analysis identified gender and
IR as the only independent factors (Table 3) associated with
biopsy-proven liver fibrosis. Male sex appeared to be a protective factor for liver fibrosis. Several studies support that
female sex is a risk factor for the progression of NAFLD,
as disease diagnosis in these patients occurs during more
advanced stages (16,29-32).
Female subjects presented significantly more NASH and
fibrosis in the liver biopsy in this study. HOMA-IR has been
also reported as an independent variable associated with
liver fibrosis in patients with NAFLD in previous studies
(19,33). More recently, Ercin et al. have reported that HOMAIR is the only independent variable associated with the
presence of liver fibrosis in the biopsy in a group of 215
patients with NAFLD (34). These facts show that the IR is
the main pathogenic factor of NAFLD and that most of the
variables associated with fibrosis by univariate analysis are
surrogate markers of RI (e.g., leptin).
Although liver biopsy remains the gold standard for the
diagnosis of NAFLD, it has several limitations such as sam-

pling error, the size of the biopsy, variability in interpretation
by the pathologist, cost and the inherent morbidity of the
invasive procedure (9). Recently, NAFLD-FS has emerged as
one of the most reliable non-invasive indices to distinguish
advanced fibrosis and mild fibrosis (16).
In our study, NAFLD-FS was an accurate predictor of the
absence of advanced fibrosis, with a negative predictive
value of 98% for advanced fibrosis and a positive predictive
value of 60% for advanced fibrosis. MacPherson et al. also
reported a significant relationship between the change in
NAFLD-FS and a change in fibrosis stage in 448 patients
with biopsy-proven NAFLD (108 of them with paired biopsies). Therefore, NAFLD fibrosis score was quite effective at
identifying patients with advanced fibrosis on the follow-up
liver biopsy (AUROC: 0.83) (35).
This cross-sectional study identified an association between
the different variables and the presence of NASH and fibrosis and allows the detection of factors that most influence
the presence of fibrosis and thus, worse patient outcome.
Another limitation of our study was the intervention of the
physician (general lifestyle modifications) before the patient
answered the nutritional survey. On the other hand, the
main strength of our study is that patients were diagnosed
by liver biopsy.
To conclude, the results of our study contribute to the
demonstration that fibrosis occurs more frequently in
females. Patients with advanced liver fibrosis were older
and had a significantly lower platelet count, lower serum
albumin, increased IR and higher serum leptin levels than
patients without fibrosis. BMI was significantly higher in
those with mild fibrosis, versus those with no fibrosis. Gender (male sex as protective factor) and IR were the only
independent factors associated with biopsy-proven liver
fibrosis. The NAFLD-FS was significantly associated with
the severity of fibrosis, so it could be considered as an accurate, non-invasive scoring system to classify patients with
NAFLD.
In this regard, prospective studies are required to establish
a causality with regard to the development and progression
of fibrosis and to confirm our data.
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