
Öz
Amaç: Bu çalışmada, karaciğer yağlanması ile hastaların demografik özellikleri, kan değerleri ve özellikle 
yüksek dansiteli dışı lipoproteinin yüksek dansiteli lipoproteine oranı (Non-HDL/HDL) arasında bir ilişki 
olup olmadığını araştırmak hedeflenmiştir. 
Hastalar ve Yöntem: Şubat 2020 ile Eylül 2020 tarihleri arasında ultrasonografi ile karaciğer yağlanması 
saptanan 164 hasta ile saptanmayan 188 hastanın laboratuvar ve ultrasonografi sonuçları prospektif 
olarak değerlendirildi. Hastaların; boy, ağırlık, karaciğer enzimleri, vitamin d düzeyleri ve lipid değerleri 
karşılaştırıldı. 
Bulgular: Karaciğer yağlanması varlığı ile; ağırlık, ALT, AST, vücut kitle indeksi, trigliserid, yüksek 
dansiteli dışı lipoprotein düzeyleri ve Non-HDL/HDL arasında anlamlı bir ilişki saptandı. Yağlanma şiddeti 
ile ağırlık, ALT, vücut kitle indeksi ve Non-HDL/HDL arasında anlamlı bir ilişki saptandı. Monosit sayısının 
yüksek dansiteli lipoproteine oranı ve vitamin D düzeyi ile karaciğer yağlanması varlığı arasında bir 
ilişki saptanmadı. Non-HDL/HDL oranı ile non-alkolik karaciğer yağlanması arasında ilişki saptanmıştır 
(r=0.158). Non-HDL/HDL oranının, non-alkolik karaciğer yağlanması tanısındaki pozitif ve negatif prediktif 
değerleri sırasıyla %56,3 ve %60,9 olarak bulunmuştur. 
Sonuç: Non-HDL/HDL oranı ile karaciğer yağlanması arasında anlamlı bir ilişki saptandı. Non-HDL/HDL 
oranı; karaciğer yağlanmasında kullanılabilecek yeni, kullanışlı ve kolay ulaşılabilen bir belirteçtir.
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Aim: The aim of this study was to investigate the relationship between non-alcoholic fatty liver and 
demographic characteristics, laboratory parameters and predictory non-high density lipoprotein to high 
density lipoprotein ratio (Non-HDL/HDL). 
Patients and Methods: Between February and September 2020, 164 patients who have fatty liver and 
188 patients who do not have fatty liver, diagnosed by ultrasonography, were evaluated prospectively. 
Laboratory (complete blood counts, transaminases, lipid profiles, 25-oh vitamin D3 levels) and 
ultrasonography findings, body height, body weight and body mass index of patients were compared 
between groups. 
Results: Fatty liver was diagnosed in 164 patients out of 352 participants. There were significant 
relationships between existence of fatty liver and body weight, alanine aminotransferase aspartate 
aminotransferase, body mass index, triglyceride levels, non-high density lipoprotein and Non-HDL/HDL. 
Also relationships between severity of fatty liver and body weight, alanine aminotransferase, body mass 
index and Non-HDL/HDL ratio were found to be significant. There were no relationship between existence 
of fatty liver and monocyte to high density lipoprotein ratio and vitamin D levels. Linear regression 
analysis for Non-HDL/HDL ratio in diagnosis of nonalcoholic fatty liver, revealed a correlation coefficient 
as r=0.158. Positive and negative predictive values for Non-HDL/HDL ratio in diagnosis of nonalcoholic 
fatty liver were, 56.3% and 60.9%, respectively. 
Conclusion: There is a significant relationship between fatty liver and Non-HDL/HDL. This ratio may be 
a simple and readily available predictor in patients with fatty liver.
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INTRODUCTION 
 Nonalcoholic fatty liver (NAFL) is the most frequent 
chronic liver disease. Prevalence was reported to 
be as high as 25 to 45% (1). In animal studies, it 
was shown that diet based cholesterol was critically 
important in experimental development of fatty liver 
(2). Inflammation is an important factor in development 
of fatty liver. When fat accumulation in hepatocytes 
increase above normal levels, inflammation will be 
triggered (3). The relationship between severity of fatty 
liver and inflammation in hepatocytes were reported 
previously (4). The relationship between fatty liver 
and numerous inflammatory markers are still being 
investigated. Besides those, metabolic syndrome 
were also accused in pathogenesis of fatty liver (5). 
Liver biopsy is gold standart in diagnosis of fatty liver. 
But it is an invazive procedure having complication 
risks. Ultrasonography was reported to be a suitable 
diagnostic tool in fatty liver, because of this, usually, 
ultrasonography is used in diagnosis of fatty liver as a 
widely available and relatively cheaper method (6).
 Monocytes produce cytokines that increase 
inflammation and oxidative stress (7). High density 
lipoprotein (HDL), protects endothelium from oxidation 
of low density lipoprotein (LDL) and also it has 
antioxidant and anti-inflammatory effects (8). The ratio 
of monocyte to high density lipoprotein (Monocyte/
HDL) was found to be related to inflammation and 
severity of oxidative stress (9). This ratio was also 
reported to be a prognostic predictor in cardiovascular 
diseases (10). Existence of inflammation was 
reported to have a role in pathogenesis of fatty liver 
(3,4). But relationship between monocyte/HDL ratio, 
as a predictor related to inflammation, and fatty liver 
was not inspected before. Association between fatty 
liver and cholesterol levels, especially HDL levels was 
documented before (11). Non-HDL cholesterol (Non-
HDL) is calculated by substracting HDL from total 
cholesterol levels. Non-HDL is constituted by very 
low density lipoprotein, LDL, intermediate density 
lipoprotein, chylomicrons (ultra low density lipoprotein) 
and lipoprotein A levels. Non-HDL was reported to be 
a risk factor for development of NAFL (12). HDL is 
known for its protective and anti-inflammatory effects, 
while non-HDL is also known as pro-inflammatory 
and atherogenic effects (8). For this reason a ratio of 
non-HDL to HDL was shown to be an inflammatory 
predictor and it was reported to be related with insulin 
resistance and metabolic syndrome (13). There are 
few studies inspecting relationship between fatty liver 
and Non-HDL to HDL ratio in the literature.

 Because of aforementioned reasons, this study 
was designed to inspect relationship between 
existence and severity of fatty liver and height, weight 
and body mass indexes and whole blood count 
parameters, hepatic transaminases, lipid levels and 
especially ratios such as monocyte to HDL and Non-
HDL to HDL in participants.

PATIENTS AND METHODS
 Between February and September 2020, 164 
patients diagnosed as having fatty liver and 188 
patients in similar age and gender distribution who 
did not have fatty liver by ultrasonography (control 
group), total 352 patients who admitted to internal 
medicine outpatient clinic were included in the 
study. Laboratory and ultrasonography findings 
and demographic characteristics of patients were 
evaluated prospectively. This study was approved 
by local ethics committee (Approval no: 2020/009 
13.02.2020). This study was conducted in compliance 
with Decleration of Helsinki.
 After being evaluated by a ten years experienced 
radiologist with ultrasonography (GE Voluson 730), 
participants were divided into study group who had 
fatty liver and control group who did not have fatty liver. 
Age, gender, height, weight and body mass indexes 
(BMI), plasma alanine aminotransferase (ALT), 
plasma aspartate aminotransferase (AST), whole 
blood counts including neutrophil, lymphocyte and 
monocyte counts and mean platelet volumes (MPV), 
25-hydroxy vitamin d3, HDL, LDL, triglyceride, total 
cholesterol and non-HDL levels and ratios; monocyte 
to HDL and Non-HDL to HDL of all participants were 
recorded and data of study and control groups were 
compared. Patients who had fatty liver were also 
subgrouped into two; mild (grade 1) and advanced 
(grade 2 and 3), according to grades of fatty liver. 
These two subgroups were also compared with 
parameters mentioned above. BMI was calculated 
by division of body weight in kilograms to square of 
height in meters. 
Ultrasonographic evaluation of fatty liver were 
made upon following criteria:
• Patients who do not have fattly liver; Echogenicity 
of liver is lower than kidneys
• Patients who do have fatty liver;
-Mild fatty liver; echogenity of liver is slightly 
increased but differentiation of periportal vascularity 
and distinction of diaphragmatic echogenity from liver 
echogenity is possible
-Advanved fatty liver; echogenity of liver is increased 
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medium to severe degree and periportal vascularity 
and/or diaphragmatic echogenity cannot be 
distinguished from liver echogenity (14).
 Metabolic syndrome existence was evaluated 
by National Cholesterol Education Program Adult 
Treatment Panel III criteria. According to those 
criteria, metabolic syndrome was diagnosed in 
patients having three of following conditions; Obesity, 
hyperglycemia, hypertension, triglycerides above 
150 mg/dL, HDL below 50 mg/dL in women and 
below 40 mg/dL in men. Obesity was evaluated 
by BMI parameter, as recommended in Obesity 
Diagnosis and Treatment Guide of Turkish Society 
of Endocrinology and Metabolism (15). Patients 
having liver diseases and malignancies, consuming 
alcohol, using anti-hyperlipidemic drugs (statins, 
fibrates) and patients under 18 years old (since they 
were admitting to pediatrics clinics) were excluded 
from study. Blood samples were obtained after 12 
hours of fasting. Whole blood counts were analyzed 
in Sysmex XN-1000 (USA) device. ALT, AST, LDL, 
HDL, triglycerides and total cholesterol levels were 
analyzed by Roche Hitachi Cobas 501 (Switzerland) 
device. 25-hydroxy vitamin D levels were analyzed by 
Roche Hitachi Cobas 601 (Switzerland) device with 
liquid chromatography method. SPSS for Windows 
25.0 statistical software package (SPSS Inc., Armonk, 

NY, USA) was used for statistical analysis of the data. 
Data distributions or normality tests were evaluated 
by Shapiro-Wilk test. Data were presented as mean 
± standard deviation for normal distributed variables, 
as median (minimum-maximum) for non-normal 
distributed variables. The comparisons between 
groups were evaluated by independent t-test and 
Mann-Whitney U tests when t-test was not applicable. 
P Values below 0.05 were considered significant. In 
the receiver operator characteristics curve (ROC), 
the area under the curve was used to determine 
diagnostic cut-off values for Non-HDL/HDL ratio in 
predicting nonalcoholic fatty liver.

RESULTS
 NAFL was diagnosed in 164 patients, while 188 
patients had normal ultrasonography findings. There 
were significant relationship between existence of 
fatty liver and body weight, body mass index, ALT, 
AST, triglyceride levels, non-HDL. Non-HDL to HDL 
ratio was significantly higher in NAFL group compared 
to control group. There were no relationship between 
existence of fatty liver and monocyte to high density 
lipoprotein ratio and vitamin d levels. Comparison of 
demographic characteristics and laboratory findings 
of patients in NAFL and control group was shown in 
Table 1.

Parameter    Have fatty liver  Do not have fatty liver p Value
Age (years)    55.33±15.19   50.29±20.61   0.013
Gender(Male/Female)   79(48.1%)-85(51.9%)  76(46%)-89 (54%)  0.627
Height (meter)    1.66±0.08   1.66±0.09   0.990
Body weight (kilograms)  89.53±16.20   70.63±12.44   <0.001
ALT* (IU/L)    32.82±38.75   20.14±15.23   <0.001
AST† (IU/L)    28.32±29.43   19.06±9.53   <0.001
HDL‡ (mg/dL)    42.57±13.33   45.33±13.97   0.068
Neutrophil count (109/L)  5.46±2.73   5.00±3.01   0.154
Lymphocyte count (109/L)  2.23±0.86   2.09±0.80   0.129
Platelet count (109/L)   276.00±94.35   258.00±77.97   0.061
Mean platelet volume (fL)  10.16±0.94   10.20±1.03   0.702
Monocyte count (109/L)  0.66±0.33   0.66±0.30   0.981
25-hydroxy vitamin D (ng/mL)  15.33±11.61   17.65±12.94   0.236
Body mass index   32.12±5.89   25.54±5.16   <0.001
Monocyte/HDL‡ ratio   0.01±0.01   0.01±0.01   0.634
Total cholesterol (mg/dL)  176.09±49.65   165.07±47.84   0.052
LDL§ cholesterol (mg/dL)  98.20±38.22   96.25±36.77   0.658
Triglycerides (mg/dL)   176.10±105.18   129.78±91.88   <0.001
Non-HDL Cholesterol (mg/dL)  133.59±46.07   120.22±43.78   0.010
Non-HDL/HDL ratio   3.41±1.50   2.90±1.30   0.002

Table 1. Comparison of demographic characteristics and laboratory findings of patients according to existence of non-
alcoholic fatty liver

* Plasma Alanine aminotransferase
† Plasma Aspartate aminotransferase
‡ High density lipoprotein cholesterol
§ Low density lipoprotein cholesterol



 NAFL diagnosed patients was distributed into 
mild and advanced subgroups. Eighty four (51.2%) 
patients had mild, 80 (48.8%) patients had advanced 
NAFL. Relationship between severity of fatty liver and 
body weight, ALT, BMI and Non-HDL to HDL ratio 
were found to be significant. Comparison of severity 
of NAFL subgroups by demographic characteristics 
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and laboratory parameters was shown in Table 2.
 In study group 120 (73.1%) patients had metabolic 
syndrome while 44 (26.9%) had no metabolic syndrome 
(p=0.001). In control group 168 (83.3%) patients 
had metabolic syndrome while 20 (10.7%) had no 
metabolic syndrome (p<0.001). This study inspected 
352 participants, 165 (46.8%) were male and 187 
(53.2%) were female. Mean age of participants were 
53.73±17.99 (49.14±17.19 in males, 57.79±17.75 in 
females). NAFL was diagnosed in 79 (48.1%) males 
and in 85 (51.9%) females, while 86 (%45.7) males 
and 102 (%54.3) females did not have NAFL. In order 
to determine the effectiveness of Non-HDL/HDL ratio 
to predict nonalcoholic fatty liver, ROC curve analysis 
was done and shown in Figure 1. Optimal cut-off value 
for Non-HDL/HDL ratio was 2.3 (81% sensitivity, 42% 
specificity). Linear regression analysis for Non-HDL/
HDL in diagnosis of nonalcoholic fatty liver, revealed 
a correlation coefficient as r=0.158 (p=0.003).

DISCUSSION
 According to the results of this study there was a 
significant relationship between fatty liver and non-
high density lipoprotein to high density lipoprotein 
ratio. This ratio may be a simple and readily available 
predictor in patients with fatty liver.
 Dyslipidemia was reported as an effective factor in 

* Plasma Alanine aminotransferase
† Plasma Aspartate aminotransferase
‡ High density lipoprotein cholesterol
Low density lipoprotein cholesterol

Table 2. Comparison of demographic characteristics and laboratory findings of patients according to severity of non-
alcoholic fatty liver
Parameter    Mild fatty liver  Advanced fatty liver  p Value
Age (years)    56.91±16.55  53.68±14.33   0.185
Gender(Male/Female)   36(42.8%)-48(57,2%) 43(53.7%)-37(46.3%)  0.162
Height (meter)    1.66±0.08  1.67±0.09   0.800
Body weight (kilograms)  84.82±13.12  94.22±17.80   <0.001
ALT* (IU/L)    24.33±26.83  41.53±46.49   0.004
AST† (IU/L)    25.20±31.59  31.48±26.60   0.180
HDL‡ (mg/dL)    44.63±15.13  40.32±10.71   0.038
Neutrophil count (109/L)  5.44±2.92  5.44±2.54   0.983
Lymphocyte count (109/L)  2.16±0.97  2.29±0.72   0.340
Platelet count (109/L)   281.73±109.72  269.7±74.44   0.414
Mean platelet volume (fL)  10.12±1.01  10.2±0.88   0.616
Monocyte count (109/L)   0.63±0.25  0.69±0.39   0.279
25-hydroxy vitamin D (ng/mL)  14.10±8.4  17.00±14.84   0.268
Body mass index   30.48±4.63  33.77±6.59   <0.001
Monocyte/HDL‡ ratio   0.16±0.01  0.19±0.01   0.116
Total cholesterol (mg/dL)  179.96±58.07  171.67±37.02   0.316
LDL§ cholesterol (mg/dL)  101.90±44.05  93.69±29.43   0.219
Triglycerides (mg/dL)   163.48±108.11  189.93±100.16   0.124
Non-HDL Cholesterol (mg/dL)  135.14±52.51  131.97±1.57   0.680
Non-HDL/HDL ratio   3.26±1.42  3.6±1.57   0.170

Figure 1. Receiver operating characteristics curve 
analysis for Non-HDL to HDL ratio in NAFL
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pathogenesis of NAFL (11). It was reported that obesity 
and insulin resistance resulted in increase in Non-
HDL and decrease in HDL levels (16). In concordance 
with this, Non-HDL to HDL ratio was used to predict 
insulin resistance and metabolic syndrome (13).
Obesity and existence of insulin resistance are two 
main factors in development of metabolic syndrome. 
Metabolic syndrome was reported as a risk factor for 
NAFL development (1). In this reported study, there 
is a significant relationship between existence of 
NAFL and metabolic syndrome. Non-HDL contains 
all lipoproteins with apo-B. Non-HDL to HDL ratio 
is reported to be better in predicting proatherogenic 
and anti-atherogenic lipoprotein balance and lipid 
dysregulation. Also this ratio is better in predicting 
NAFL development than Non-HDL (17). Non-HDL 
to HDL ratio was also reported to more effective in 
determining cardiovascular diseases than Non-HDL 
(18). In a study reported from China, 2717 patients 
were followed for mean 1.6 years and Non-HDL to HDL 
ratio was found to be related to new development of 
NAFL (17). Similarly, this study reports a relationship 
between Non-HDL to HDL ratio and NAFL.
 Patients with NAFL were reported to have lower 
HDL and higher triglyceride levels (19). In a study with 
18061 patients, triglyceride to HDL ratio was found 
to be related to NAFL. This situation was explained 
by existence of insulin resistance in those patients 
(20). Both triglyceride and HDL levels are predictive 
parameters for metabolic syndrome thus, relationship 
of increased triglyceride to HDL ratio with NAFL may 
be reasonable in these patients. Presented study 
reveals a significant relationship between NAFL and 
triglyceride levels. HDL levels in study group was 
higher than control group but this was not statistically 
significant. Non-HDL was found to be related to NAFL 
development (12). This study also reveals significant 
relationship between NAFL and non-HDL. But this 
relationship was weaker compared to non-HDL to 
HDL ratio, similarly to a previously reported study 
(17). Monocytes have pro-inflammatory and pro-
oxidant effects, contrarily HDL has exactly opposite 
effects (21). The ratio of monocytes to HDL was 
reported to be related with systemic inflammation (22). 
Monocyte to HDL ratio was also found to be related 
with risk of cardiovascular disease development and 
metabolic syndrome (10,23). Role of existence of 
inflammation in pathogenesis of NAFL was previously 
reported (3,4). But relationship between monocyte 
to HDL ratio, as an inflammatory marker, and NAFL 
was not previously researched. In this study, the 

relationship between monocyte to HDL ratio and 
NAFL was inspected and found to be insignificant. 
Transaminases, AST and ALT are two markers 
reflecting inflammation and injury in liver and they are 
found to be increased in blood serum. Especially ALT 
is a predictor in NAFL (24). This study reports that 
AST and ALT levels are related to NAFL. Additionally, 
it was also demonstrated that ALT levels, but not AST 
levels, were found to be significantly increased when 
severity of steatosis increased.
 Relationship between body weight, obesity 
and NAFL is well known. A study documented the 
relationship between body weight and NAFL (25). 
Concordantly, this study also reports significant 
relationship between NAFL and body weight and BMI. 
Also, in advanced NAFL subgroup body weight and 
BMI were significantly higher compared to mild NAFL 
subgroup. There are studies reporting association 
between vitamin d deficiency and non-alcoholic fatty 
liver (26,27). In this reported study vitamin d levels 
were lower in non-alcoholic fatty liver group but this 
finding was not statistically significant. There is still 
need for further studies about this subject. There 
are some limitations in this study. Steatosis was 
evaluated by only ultrasonography, liver biopsy was 
not performed. Liver biopsy was not preferred since 
it is a definitively invasive diagnostic procedure for 
patients. Also, since this study was a single centered 
study, results may not represent whole population.
 In conclusion; there is a significant relationship 
between non-HDL to HDL ratio and NAFL, according 
to the results of this presented study. The ratio of 
non-HDL to HDL may be a novel, useful and easily 
applicable marker in predicting NAFL. Relationship 
between monocyte to HDL and NAFL was not 
significant in this study and more studies are required 
to inspect this relationship in detail.
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