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ABSTRACT

Aim: Nonalcoholic fatty liver disease (NAFLD) is the hepatic finding of systemic lipid and energy metabolism disorder.
NAFLD is frequently observed in people with higher body mass index. Serum micronutrient levels play an important role in
hepatic metabolism.

Material and Method: This study included 60 NAFLD and 66 control patients. . NAFLD and control groups were compared in
terms of ultrasonography (USG) and shear wave elastography (SWE) results. The two groups were compared in serum lipid profile,
aminotransferase, insulin, glucose, and HOMA-IR. Both groups were then analyzed in terms of serum ferritin, B12, and vitamin D levels.
Results: . 35% (n=21) of the patients in the NAFLD group had grade 1, 55% (n=33) had grade 2 and 10% (n=6) had grade 3
adiposity. HOMA-IR and insulin levels were higher in the NAFLD group (p=0.02; p=0.001). While the serum ferritin level of
the patients in the NAFLD group was higher than the control group (p=0.001); the B12 level was lower (p=0.006). In terms of
vitamin D, there was no difference (p=0.368).

Conclusion: It is essential to identify risk factors in children on follow-up due to NAFLD. USG and liver function tests remain
the first option in the diagnosis and screening of NAFLD in children. Serum ferritin, B12, and vitamin D levels of children on

follow-up due to NAFLD should be analyzed in consideration of liver fattening.
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INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) is the hepatic
finding of systemic lipid and energy metabolism disorder.
Impairment in carbohydrate and lipid metabolism leads
to lipid accumulation in hepatocytes. NAFLD is more
frequently observed in people with higher body mass index
(Body mass index: BMI >30) and certain ethnic groups
(1). The term NAFLD is a general terminology covering
a wide diagnostic spectrum ranging from simple fatty
liver to steatohepatitis. There are two subtypes of NAFLD:
nonalcoholic fatty liver and nonalcoholic steatohepatitis
(NASH). Unlike nonalcoholic fatty liver, NASH is
considered a progressive form of the disease (2). NAFLD
has been associated with obesity, Diabetes Mellitus (DM),
hypertension, and dyslipidemia. Insulin resistance (IR) is
also considered an independent risk factor for NAFLD
severity. It is also thought to be an initiating factor (3).

The fact that NAFLD is recently observed highly regularly
and at increasing frequency suggests that urgent counter-
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measures are necessary. Following the definition of the
disease, it was understood that approximately 40% of
patients previously diagnosed with cryptogenic cirrhosis
were NAFLD (4). The prevalence of NAFLD is around
75% in obese patients (5). The incidence of NAFLD and
NASH is increasing in children and adolescents due to
obesity, IR, and metabolic syndrome resulting from a
sedentary life (6).

The liver exerts a significant effect in micronutrient
metabolism. Disruption of energy and nutrient
metabolism causes NAFLD. Lipid accumulation in
cells leads to lipotoxicity. Fibrosis may develop with
the liver inflammatory and parenchymal cell reaction.
It is thought that micronutrients play an important
role in this cycle (7). There are studies on antioxidant
vitamins A, B, and D in particular (8,9). Iron also has
an association with NAFLD. It has been determined
that liver lipid peroxidation and damage increase with
the rise of iron and ferritin levels in the blood (10).
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Vitamin D, another micronutrient, was found to be
low in obese and NAFLD patients. It was noted that
NAFLD is increased in obese rats with vitamin D
deficiency. (11).

Micronutrients act as cofactors and play a key role
in the liver synthesis, and inflammatory processes.
Studies on micronutrients in children with NAFLD are
limited. The objective this study; is a comprehensive
evaluation of micronutrients, which are as important
as carbohydrate and lipid metabolism, together with
clinical, laboratory and imaging findings in children
with NAFLD. It is thought that the results obtained
in this study will guide the follow-up of children with
NAFLD in averting progress and assisting treatment.

MATERIAL AND METHOD

This study is a single-center and cross-sectional
study which was conducted with the permission of
Gaziosmanpasa Training and Research Hospital Ethics
Committee (Date: 19.08.2020, Decision No: 144).
All procedures involving human participants were
performed in accordance with 1964 Declaration of
Helsinki and subsequent amendments.

Children between the ages of 8 and 18 who applied to
the pediatric gastroenterology clinic of Gaziosmanpasa
Training and Research Hospital between 2018 and
2020 were admitted to the study. NAFLD patients were
diagnosed with ultrasonography (USG). A liver biopsy
was not performed since it is an invasive method.
In the control group, children with similar age and
gender characteristics and followed in the Pediatric
Gastroenterology outpatient clinic were included in
the study. In both NAFLD and control groups, children
with BMI > 25 kg/m2 were admitted. According
to clinical and laboratory findings, USG and shear
wave elastography (SWE) USG results, children were
assigned to NAFLD and the control groups. ALT value
> 40 IU/L is considered high (12). Serum samples
for liver function tests, lipid profile and ferritin, B12,
and vitamin D levels were obtained after 12 hours of
fasting. BMI values of NAFLD patients and control
group were calculated. BMI was calculated using the
standard body weight (kg)/height2 (m2) formula.

Abdominal USG was performed after 6 hours of
fasting. All patients were analyzed with special age-
appropriate probes along with SWE. It was accepted as
a reliable measurement if at least 5 valid measurements
were taken by SWE.

The exclusion criteria of the control and NAFLD groups
are underlying chronic liver disease, drug-induced
liver damage, hematological diseases, hypothyroidism,
hyperthyroidism, type 1 Diabetes Mellitus, adrenal
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insufficiency, renal failure, and thrombosis history.
Furthermore, patients who took vitamin and iron
preparations in the last year were also excluded from
the study.

Statistical Analysis

IBM SPSS Statistics 22 (IBM SPSS, Turkey) program
was used for statistical analysis. While evaluating the
study data, the normality assumption was checked
with the Kolmogorov-Smirnov (K-S) test. In addition
to descriptive statistical methods (mean, standard
deviation, frequency), Student's t-test was applied
for intergroup comparisons of normally distributed
parameters between two groups, and the Mann-
Whitney U test was deployed for comparisons of
abnormal distributed variables. The data followed
an abnormal distribution. Fisher-Freeman-Halton
test and Continuity (Yates) Correction were made to
compare qualitative data. Pearson correlation analysis
was used to analyze the relationships between normally
distributed variables, and Spearman's rho correlation
analysis was utilized to examine the relationships
between the abnormal parameters. A p value of less
than 0.05 was considered significant.

RESULTS

There were 60 children in the NAFLD group and 66
children in the control group, respectively.. NAFLD and
control groups were similar in age and gender (p=0.07;
p=0.216). There was no difference in terms of BMI
and waist circumference (p=0.06). The ALT (alanine
aminotransferase) and GGT (gamma-glutamyl
transferase) values of the patients in the NAFLD group
were higher (p=0.01; p=0.03). There was no difference
between the two groups in terms of AST (aspartate
aminotransferase) and lipid profile. The intergroup
comparison of total cholesterol, triglyceride, LDL and
HDL values revealed that only HDL value was lower
in the NAFLD group (p=0.02). In terms of HOMA-IR,
an indicator of insulin resistance, NAFLD group had
a higher score (p=0.020). Similarly, insulin levels were
also higher in the NAFLD group while no difference
was detected in blood sugar levels (p=0.001; p=0.31)
(Table 1).

NAFLD and control groups were analyzed in terms of
USG and SWE results. Grade 1 adiposity was observed
in 35% (n=21) of the patients in the NAFLD group,
grade 2 adiposity was observed in 55% (n=33) and
grade 3 adiposity was observed in 10% (n=6). Liver
sizes are larger in the NAFLD group due to adiposity.
SWE assessment was higher in the NAFLD group
(p=0.002) (Table 2).
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Table 1. Comparison of general clinical findings between NAFLD and control groups

NAFLD group mean+SD Control group mean+SD P
Female 34 (56.60%) 48 (73%) %0.216
Male 26 (43.40%) 18 (27%)
Age 13.10£2.70 12.20+3.80 10.070
BMI (kg/m2) 28.60+2.80 27.40+2.50 10.060
Waist circumference (cm) 94.50+13.00 92.40+10.90 10.060
ALT (IU/L) 63.50+26.00 (54.50) 27.60+8.30 (16) *0.010*
AST (IU/L) 45.90+37.70 (30) 28.30+11.00 (26.50) %0.138
GGT (IU/L) 32.00420.30 (24) 17.6049.00 (12) 30.030*
Total cholesterol (mg/dl) 178.50+38.00 162.50+36.50 10.376
Trigliserid (mg/dl) 158.60+76.10 (120.50) 139.00+48.10 (147) *0.247
HDL (mg/dl) 43.50+8.60 49.80+9.70 10.020*
LDL (mg/dl) 104£39.60 (104.50) 104.10+27.60 (102) %0.850
Homa-IR 442,50 (3.40) 2.30+0.60 (2.40) 10.020*
Insulin (median) 20+11.30 (14.40) 12+3.70 (11) %0.001*
Blood sugar (mg/dl) 92.80+8.00 90.10+10.50 10.310
ALT, alanine aminotransferease; AST, serum aspartate aminotransferease; BMI, body mass index; GGT, gamma-glutamyl transferase; HDL, high-density lipoprotein cholesterol;
LDL, low-density lipoprotein cholesterol; NAFLD, nonalcoholic fatty liver disease ; HOMA-IR, homeostatic model assessment insulin resistance ; 1Student t test ; 2Continuity
(yates) correction ; 3Mann Whitney U test; *p<0,05

Table 2. Comparison of shear wave elastography (SWE) and USG
results between NAFLD and control groups

NAFLD group Control group P
Mean+SD Mean+SD

Liver long axis (mm)  151.13+12.85  123.70+16.10  '0.001*
Liver SWE mean (m/s) 1.82+0.40 (1.74) 1.65+0.16 (1.60) 20.002*

Hepatosteatosis n(%) 0.001*
None 0 (0%) 66 (100%)
Grade 1 21 (35%) 0 (0%)
Grade 2 33 (55%) 0 (0%)
Grade 3 6 (10%) 0 (0%)

2Mann Whitney U test; 3Fisher Freeman Halton test; *p<0,05

Patients in the NAFLD group were compared with the
control group in terms of micronutrients. While the
ferritin level of the patients in the NAFLD group was
higher (p=0.001); the B12 level was lower than the control
group (p=0.006). In terms of vitamin D, there was no
difference between the two groups (p=0.368) (Table 3).

Table 3. Evaluation of ferritin, B12 and vitamin D parameters
between groups

NAFLD group Control group P
Mean+SD (median) Mean+SD (median)

43.14+50.73 (26.80) 19.66+16.85 (16.80)  0.001*
B12 (mg/ dl) 226.05+84.24 (215)  296.91+121.86 (269)  0.006*
Vitamin D (IU) 21.26+12.35(18.80)  22.27+10.39 (22.50)  0.368
Mann Whitney U test; *p<0,05

Ferritin (mg / dI)

DISCUSSION

NAFLD and related diseases, including insulin resistance
and Diabetes Mellitus, may remain asymptomatic until
they develop. NAFLD is the cause of nearly 7-11% of
elevated liver function tests in obese patients. Moreover,
in liver biopsies performed in obese patients, 74% of
patients are diagnosed with NAFLD (13). Various clinical
and biochemical indicators have been investigated

for recognizing the presence of NAFLD in the early
stage and distinguishing it from simple steatosis. These
include clinical, biochemical, and metabolic laboratory
results (14). In this study, NAFLD and control groups
were evaluated in terms of age, gender, BMI, and waist
circumference. The biggest risk factors for pediatric
NAFLD are overweight and obesity. NAFLD is observed
in 2-7% of normal-weight children as opposed to a rate
of 50-80% in overweight and obese children (15). Manco
etal. (16) reported that 92% of pediatric NAFLD patients
had a Body Mass Index (BMI) higher than the 85th
percentile and 84% of patients had a waist circumference
greater than the 90th percentile. Furthermore, in a
cross-sectional study, a significant correlation has been
reported between waist circumference, adiposity, and
the incidence of NAFLD with intra-abdominal fat tissue
(17). Therefore, waist circumference may be a simple,
useful, and beneficial screening tool in pediatric NAFLD.

AST and ALT, which are among the aminotransferases,
are elevated in many liver diseases including NAFLD. In
a multicenter study, AST and GGT were predictive for
both NAFLD and NASH. However, it is not sufficient
on its own to distinguish cases of NASH from simple
steatosis thoroughly (18). It is also known that elevated
aminotransferase levels are not specific for demonstrating
liver damage and inflammation. In another pediatric
study on NAFLD, approximately 65% of children with
NASH had normal serum ALT and AST levels despite the
progressed illness (19). Normal AST and ALT levels may
not exclude liver injury and fibrosis in pediatric NAFLD.
However, along with the high results in these tests,
necessary screening tests for NAFLD should be performed
in children who are overweight or obese. In the study, ALT
values of in the NAFLD group were higher. In terms of
AST, there was no difference between the two groups.
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Serum lipid analysis results may show abnormal lipid
metabolism (20). However, there is insufficient research
on pediatric liver disease. In an adult study, analysis of
molecular lipid concentrations in blood samples from
679 patients indicated that low-carbon number and
double-bond triglycerols rose as lysophosphatidylcholine
decreased in NAFLD patients (21). In present study,
however, there was no difference in the lipid profile of
NAFLD and control groups. It is expected that the HDL
level is lower in the NAFLD group than in the control
group.

Insulin Resistance (IR) is a significant metabolic
abnormality related with NAFLD. It is also an important
sign of disease seriousness in children. The intensity of
IR was linked with hepatic fat deposition independent
of general body adiposity. The prevalence of NAFLD
is, therefore, higher in patients with hyperglycemia
and Diabetes Mellitus. This mechanism has also been
attributed by researchers to the fact that insulin resistance
and hyperglycemia directly or indirectly increase
advanced glycation products and proinflammatory
cytokines and stimulate fibrosis (22). Similarly, insulin
levels were higher in the NAFLD group in this study.
Furthermore, there was no difference in bloodglucose
levels.

USG is accepted as an effective method in diagnosing
fatty liver in children and it has led to a great increase in
NAFLD diagnosis lately. In NAFLD, the liver is usually
expanded and it appears echogenic. This indicates
the accumulation of fat in the parenchyma. However,
it cannot determine the true extent of steatosis. The
sensitivity of USG is significantly reduced in severely
obese (BMI >40) and severely NASH individuals when
hepatic fat deposition remains below 30% (23). USG
can not reliably distinguish between simple steatosis
and steatohepatitis and cannot exclude fibrosis. SWE
can identify hepatic fibrosis in pediatric NAFLD using
a technique comparable to ultrasound to noninvasively
measure hepatic "stiffness” (24). In this study, NAFLD
and the control group were analyzed for USG and SWE
results. 35% of the patients in the NAFLD group had
grade 1 adiposity, 55% had grade 2 adiposity, and 10%
had grade 3 adiposity. It was also determined that liver
sizes increased in the NAFLD group due to adiposity. The
SWE assessment was higher in the NAFLD group, which
was associated with fatty liver and fibrosis.

NAFLD is also related with aberrations in iron
metabolism, and in the absence of genetic
hemochromatosis, it causes elevations of intrahepatic
free iron with slightly elevated serum ferritin and
transferrin (25). This change is due to pro-inflammatory
cytokines and adipokines.. In present study, ferritin
levels in the NAFLD group were higher.
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Vitamin B12 deficiency in the maternal diet has been
associated with fatty liver in animal experiments (26).
Defects in pathways related to fatty acid metabolism,
amino acid metabolism, and glycolysis have also been
observed in children born to mothers with B12 deficiency
(27). Similarly, in this study, vitamin B12 levels in NAFLD
group were lower than in the control.

Vitamin D deficiency is more common in obese patients
than in normal-weight patients (28). Recent studies also
indicate that low serum vitamin D is linked with insulin
resistance and Type II diabetes, and that vitamin D
supplementation can reduce insulin resistance (29). It has
been noted that vitamin D deficiency in adults is related
with liver steatosis, necroinflammation, and fibrosis in
NAFLD patients (30). Contrary to these findings, there
was no difference in vitamin D levels between NAFLD
and control groups in this study. There is insufficient
evidence regarding both the vitamin D level and the
prevalence and severity of NAFLD as well as the effect of
vitamin D supplementation in patients with NAFLD (31)
Nevertheless, screening for vitamin D deficiency may
still be beneficial for patients that are considered to be at
high NAFLD risk.

Limitations of the Study

This study is subject to certain limitations. Patients in
the NAFLD group were divided into three main groups
based on the level of fatty liver. Due to the small number
of patients in this group, the relationship between the
level of fatty liver and ferritin, B12, and vitamin D levels
could not be compared. Moreover, since liver biopsy
could not be performed (since it is an invasive method
and not an adequate indication), the patients were
divided into two groups as NASH and simple steatosis.
Therefore, an evaluation in terms of clinical findings and
serum micronutrients was not possible.

CONCLUSION

Abdominal ultrasound and liver function tests are the
most preferred tools for the diagnosis and screening of
NAFLD in children. SWE can assist in the evaluation of
hepatic fibrosis in a noninvasive manner compared to
biopsy. All obese patients and children with a BMI >25
kg/m? are at risk and should be investigated for NAFLD.
Serum ferritin, B12, and vitamin D levels of children
on follow-up for NAFLD should be analyzed with
consideration to their relationship with fatty liver.

ETHICAL DECLARATIONS

Ethics Committee Approval: The study was carried out
with the permission of Gaziosmanpasa Training and
Research Hospital Ethics Committee (Date: 19.08.2020,
Decision No: 144).



] Health Sci Med 2023; 6(1): 35-39

Kegeli Basaran et al. Analysis of findings in pediatric patients with Nonalcoholic fatty liver disease

Informed Consent: All patients signed the free and
informed consent form.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The authors have no
conflicts of interest to declare.

Financial Disclosure: The authors declared that this
study has received no financial support.

Author Contributions: All of the authors declare that
they have all participated in the design, execution, and
analysis of the paper, and that they have approved the
final version.

REFERENCES

1. Caldwell SH, Ikura Y, Iezzoni JC, Liu Z. Has natural selection in
human populations produced two types of metabolic syndrome
(with and without fatty liver)? ] Gastroenterol Hepatol 2008; 23:
501-2.

2. Takaki A, Kawai D, Yamamoto K. Multiple hits, including oxidative
stress, as pathogenesis and treatment target in non-alcoholic
steatohepatitis (NASH). Int ] Mol Sci 2013; 14: 20704-28.

3. Mazi TA, Borkowski K, Newman JW, et al. Ethnicity-specific
alterations of plasma and hepatic lipidomic profiles are related
to high NAFLD rate and severity in Hispanic Americans, a pilot
study. Free Radic Biol Med 2021; 172: 490-502.

4. Gawrieh S, Opara EC, Koch TR. Oxidative stress in nonalcoholic
fatty liver disease: pathogenesis and antioxidant therapies. J
Investig Med 2004; 52: 506-14.

5. Holterman AX, Guzman G, Fantuzzi G, et al. Nonalcoholic fatty
liver disease in severely obese adolescent and adult patients.
Obesity (Silver Spring) 2013; 21: 591-7.

6. Ter Horst KW, Serlie MJ. Fructose Consumption, Lipogenesis,
and Non-Alcoholic Fatty Liver Disease. Nutrients 2017; 9: 981.

7. Hirsova P, Gores GJ. Death receptor-mediated cell death and
proinflammatory signaling in nonalcoholic steatohepatitis. Cell
Mol Gastroenterol Hepatol 2015; 1: 17-27.

8. Ganji SH, Kashyap ML, Kamanna VS. Niacin inhibits fat
accumulation, oxidative stress, and inflammatory cytokine IL-8 in
cultured hepatocytes: Impact on non-alcoholic fatty liver disease.
Metabolism 2015; 64: 982-90.

9. Polyzos SA, Kountouras J, Patsiaoura K, et al. Serum vitamin B12
and folate levels in patients with non-alcoholic fatty liver disease.
Int J Food Sci Nutr 2012; 63: 659-66.

10.Britton LJ, Subramaniam VN, Crawford DH. Iron and non-
alcoholic fatty liver disease. World J Gastroenterol 2016; 22: 8112-
22.

11.Roth CL, Elfers CT, Figlewicz DP, et al. Vitamin D deficiency
in obese rats exacerbates nonalcoholic fatty liver disease and
increases hepatic resistin and Toll-like receptor activation.
Hepatology 2012; 55: 1103-11.

12.Prati D, Taioli E, Zanella A, Della Torre E, Butelli S, Del Vecchio
E, et al. Updated definitions of healthy ranges for serum alanine
aminotransferase levels. Ann Intern Med 2002;137:1-9

13.Mencin AA, Lavine JE. Advances in pediatric nonalcoholic fatty
liver disease. Pediatr Clin North Am 2011; 58: 1375-92.

14. Alswat KA, Fallatah HI, Al-Judaibi B, et al. Position statement
on the diagnosis and management of non-alcoholic fatty liver
disease. Saudi Med J 2019; 40: 531-40.

15.Anderson EL, Howe LD, Jones HE, Higgins JP, Lawlor DA, Fraser
A. The prevalence of non-alcoholic fatty liver disease in children
and adolescents: a systematic review and meta-analysis. PLoS
One 2015; 10: e0140908.

16.Manco M, Bedogni G, Marcellini M, et al. Waist circumference
correlates with liver fibrosis in children with non-alcoholic
steatohepatitis. Gut 2008; 57: 1283-7.

17.Monteiro PA, Antunes Bde M, Silveira LS, Christofaro DG,
Fernandes RA, Freitas Junior IF. Body composition variables
as predictors of NAFLD by ultrasound in obese children and
adolescents. BMC Pediatr 2014; 14: 25.

18.Patton HM, Lavine JE, Van Natta ML, et al. Clinical correlates
of histopathology in pediatric nonalcoholic steatohepatitis.
Gastroenterology 2008; 135: 1961-71.

19.Fracanzani AL, Valenti L, Bugianesi E, et al. Risk of severe
liver disease in nonalcoholic fatty liver disease with normal
aminotransferase levels: a role for insulin resistance and diabetes.
Hepatology 2008; 48: 792-8.

20.Eng K, Lopez R, Liccardo D, Nobili V, Alkhouri N. A non-invasive
prediction model for non-alcoholic steatohepatitis in paediatric
patients with non-alcoholic fatty liver disease. Dig Liver Dis 2014;
46: 1008-13.

21.0resi¢ M, Hyotyldinen T, Kotronen A, et al. Prediction of non-
alcoholic fatty-liver disease and liver fat content by serum
molecular lipids. Diabetologia 2013; 56: 2266-74.

22.Nobili V, Donati B, Panera N, et al. A 4-polymorphism risk score
predicts steatohepatitis in children with nonalcoholic fatty liver
disease. ] Pediatr Gastroenterol Nutr 2014; 58: 632-6.

23.Yilmaz Y, Ergelen R, Akin H, Imeryuz N. Noninvasive detection
of hepatic steatosis in patients without ultrasonographic evidence
of fatty liver using the controlled attenuation parameter evaluated
with transient elastography. Eur J Gastroenterol Hepatol 2013; 25:
1330-4.

24.Kim DW, Park C, Yoon HM, et al. Technical performance of shear
wave elastography for measuring liver stiffness in pediatric and
adolescent patients: a systematic review and meta-analysis. Eur
Radiol 2019; 29: 2560-72.

25.Zhou JH, Cai JJ, She ZG, Li HL. Noninvasive evaluation of
nonalcoholic fatty liver disease: Current evidence and practice.
World J Gastroenterol 2019; 25: 1307-26.

26.Khaire A, Rathod R, Kale A, Joshi S. Vitamin B12 and omega-3
fatty acids together regulate lipid metabolism in Wistar rats.
Prostaglandins Leukot Essent Fatty Acids 2015; 99: 7-17.

27.Koplay M, Gulcan E, Ozkan E Association between serum
vitamin B12 levels and the degree of steatosis in patients with
nonalcoholic fatty liver disease. ] Investig Med 2011; 59: 1137-40.

28.Zhang Z, Thorne JL, Moore JB. Vitamin D and nonalcoholic fatty
liver disease. Curr Opin Clin Nutr Metab Care 2019; 22: 449-58.

29.Zhai HL, Wang NJ, Han B, . et al. Low vitamin D levels and
non-alcoholic fatty liver disease, evidence for their independent
association in men in East China: a cross-sectional study (Survey
on Prevalence in East China for Metabolic Diseases and Risk
Factors (SPECT-China)). Br J Nutr 2016; 115: 1352-9.

30.Black LJ, Jacoby P, She Ping-Delfos WC, et al. Low serum
25-hydroxyvitamin D concentrations associate with non-alcoholic
fatty liver disease in adolescents independent of adiposity. |
Gastroenterol Hepatol 2014; 29: 1215-22.

31.Wang Q, Shi X, Wang J, Zhang ], Xu C. Low serum vitamin D
concentrations are associated with obese but not lean NAFLD: a
cross-sectional study. Nutr J 2021; 20: 30.

39



