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ABSTRACT - Background — Non-alcoholic hepatic steatosis (NAS) is characterized by excess fat accumulation in hepatocytes, causing portal and lobular

inflammation and hepatocyte injury. Objective — We aimed to evaluate the alterations in monocyte count to high-density lipoprotein cholesterol ratio

(MHR) in patients with grade 2 or 3 fatty liver disease and the association of this marker with liver function tests and insulin resistance. Methods — In

this retrospective analysis; patients diagnosed and followed for the grade 2 or 3 fatty liver disease were included in the patient group and the patients

who had undergone abdominal ultrasound for any reason and who were not having any fatty liver disease were included in the control group. Results —

Totally 409 cases were included in the study. Among participants, 201 were in the control group, and 208 were in the NAS group (111 were having

grade 2 and 97 were having grade 3 steatosis). The monocyte/HDL ratio was significantly higher in the NAS group compared with the healthy controls
(P=0.001). There was a significant positive correlation between the monocyte/HDL ratio and age (r=0.109; P=0.028), ALT (r=0.123, P=0.014) and
HOMA-IR (r=0.325, P=0.001) values. Conclusion — In conclusion, the monocyte to high-density lipoprotein ratio significantly increases in fatty liver

disease and correlates with insulin resistance. Since it was suggested as a prognostic marker in atherosclerotic diseases, elevated MHR values in fatty

liver disease should be evaluated cautiously.
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INTRODUCTION

Nonalcoholic hepatic steatosis (NAS) is characterized by ex-
cess fat accumulation in hepatocytes, causing portal and lobular
inflammation and hepatocyte injury. Its prevalence is continuously
increasing in developed countries. Cardiovascular complications
are the main life-threatening co-morbidities associated with the
NAS. NAS is closely associated with insulin resistance; and meta-
bolic syndrome!Y. Very recently the name of the NAS has been
suggested to be changed as metabolic associated fatty liver disease
(MAFLD). In diagnosis of NAS, the exclusion of concomitant liver
diseases and alcohol consumption was the main point. However,
the diagnosis of MAFLD depends mainly on the intrahepatic
triglyceride content >5% with the presence of overweight/obesity,
diabetes, or two other metabolic risk factors, in the presence or
absence of concomitant liver diseases*.

Macrophages and monocytes are the most important cell types
that mainly secrete proinflammatory and pro-oxidant cytokines.
On the other hand, high-density lipoprotein cholesterol (HDL-C)
has been shown to have both anti-inflammatory and antioxidant
actions, by protecting endothelial cells against the unfavorable
effects of low-density lipoprotein (LDL) and preventing LDL
oxidation. Recently, monocyte count to HDL-C ratio (MHR)
has been shown to be a new prognostic marker in atherosclerotic
cardiovascular diseases®®.

Based on this information, we aimed to evaluate the altera-
tions in MHR in patients with grade 2 or 3 fatty liver disease and
the association of this marker with liver function tests and insulin
resistance.

METHODS

In this multi-centric retrospective study, patients who were
admitted to the gastroenterology outpatient clinic of the Gazi
University and Health Sciences University, Dr. Abdurrahman
Yurtaslan Oncology Training and Research Hospital, between
January 2020 and June 2020 were evaluated. Patients diagnosed
and followed for the grade 2 or 3 fatty liver disease were included
in the patient group. The patients who had undergone abdomi-
nal ultrasound for any reason (for non-specific abdominal pain
mainly) and who were not having any fatty liver disease, or any
chronic metabolic diseases such as diabetes mellitus or hyperten-
sion were included in the control group. Patients younger than 18
years and older than 65 years of age, patients under treatment for
hyperlipidemia or hypertriglyceridemia, patients having any other
known liver diseases, hyperthyroidism, hypothyroidism, pregnant
women, patients diagnosed or treated for any kind of infections
in last month, malignancy, any kind of rheumatologic diseases or
inflammatory bowel disease were excluded from the study. The
study was approved by local Ethics Committee.
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Demographic features, and any medications used were recorded.
All patients underwent a hepatobiliary ultrasound to determine the
presence of fatty liver disease®. Patients with grade 1 hepatostea-
tosis were not included in the study.

Blood samples were obtained from the patients in the morn-
ing, after 8 hours of fasting. Laboratory data including complete
blood count, plasma glucose level, fasting insulin level, total serum
cholesterol, triglyceride, and HDL and LDL cholesterols were
recorded. HOMA-IR was calculated. HOMA-IR was calculated
according to the formula: fasting insulin (WU/L) x fasting glucose
(nmol/L)/22.519,

Monocyte count to HDL-C ratio was defined as blood monocyte
count to high-density lipoprotein cholesterol concentration ratio®?.

Statistical analysis

The normality of the distribution of the data was analyzed
with the Kolmogorov-Smirnov test. Data were presented as mean
* standard deviation, or count, percentage. Two independent sam-
ple #-test was performed to compare the continuous data between
groups. Chi-square test was used to compare the categorical data
between groups. Pearson correlation analysis was performed to
determine the association of MHR with the liver function tests,
age and the insulin resistance. Statistical analyzes were performed
using SPSS 21.0 (IBM SPSS Statistics 19, SPSS Inc, an IBM Co,
Somers, New York). The significance level was set at P<0.05.

RESULTS

Totally 409 cases were included in the study. Among partici-
pants, 201 were in the control group, and 208 were in the NAS group
(111 were having grade 2 and 97 were having grade 3 steatosis).
The mean age of the study participants was 51.79+14.49 years
in the control group and 53.74%12.42 years in the NAS group
(P=0.23). The mean ALT levels were 27.97+15.85 and 38.03+18.24
(P=0.012) in the control group and in the NAS group respectively.
Comparison of demographic features of study participants are
summarized in TABLE 1. Monocyte/HDL ratio was significantly
higher in the NAS group compared with the healthy controls
(P=0.001) (FIGURE 1).

TABLE 1. Comparison of demographic features and laboratory data of
the study participants.
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Control group NAS group p
(n=201) (n=208)

Gender 117/84 120/88 0.92
(female/male)

Age (years) 51.79+14.49 53.74+12.42 0.23
AST 24.5616.77 28.74:17.84 0.091
ALT 27.97+15.85 38.03+18.24 0.012
GGT 38.36:44.68 48.23:44.87 0.13
ALP 92.98:44.31 97.01+45.71 0.57
HDL 51.38+11.245  35.27+6.274 0.001
LDL 118.82+51.173  125.10+44.567 0.24
gﬁg“yte/ HDL 9.94:4.63 15.10+5.92 0.001
HOMA-IR 2.07+0.44 3.30+0.59 0.001

NAS: non-alcoholic steatohepatitis; AST: aspartate aminotransferase; ALT: alanine aminotrans-
ferase; GGT: gamma-glutamyl transferase; ALP: alkaline phosphatase; HDL: high-density
lipoprotein; LDL: low-density lipoprotein; HOMA-IR: Homeostasis Model Assessment for

Insulin Resistance.
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FIGURE 1. Distribution of monocyte/HDL-C ratio (MHR) between
hepatosteatosis groups and controls.

The results of correlation analysis performed between the
monocyte/HDL ratio and liver function tests, HOMA-IR and
NLR values are summarized in TABLE 2. There was a significant
positive correlation between the monocyte/HDL ratio and age
(r=0.109; P=0.028), ALT (r=0.123, P=0.014) and HOMA-IR
(r=0.325, P=0.001) values.

TABLE 2. The results of correlation analysis.

Monocyte / HDL ratio

r p
Age 0.109 0.028
AST 0.062 0.217
ALT 0.123 0.014
GGT 0.074 0.144
HOMA-IR 0.325 0.001

HDL: high-density lipoprotein; r: correlation coefficient; AST: aspartate aminotransferase;
ALT: alanine aminotransferase; GGT: gamma-glutamyl transferase; HOMA-IR: Homeostasis

Model Assessment for Insulin Resistance.

DISCUSSION

In this study, we determined a significant increase in monocyte/
HDL ratio in NAS patients compared with the healthy controls
which correlated with the age, HOMA-IR and ALT levels, sig-
nificantly. To the best of our knowledge, this is the first study in
literature evaluating the monocyte/HDL ratio, which is shown to
be a predictor of cardiovascular diseases, in NAS patients.

In atherosclerotic diseases, the main pathological mechanisms
were shown to be the systemic inflammation and lipid accumula-
tion>13, Monocytes are the major source of proinflammatory
cytokines. Monocytes differentiate into the macrophages that ingest
oxidized LDL cholesterol. High-density lipoprotein-cholesterol
is known with its anti-inflammatory and anti-oxidant effects by
inhibiting the activation of monocytes, migration of macrophages
and LDL oxidation. Moreover, HDL molecules also increase en-
dothelial nitric oxide expression and improve vasorelaxation#19),

In recent literature, monocyte to HDL ratio was studied in many
atherosclerotic diseases and defied as a prognostic marker. Bolayir et
al. reported that the MHR was significantly higher in patients with
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acute ischemic stroke and moreover, it was a significant independ-
ent variable of 30-day mortality in these patients!”. Karatas et al.
reported that the MHR in patients with diabetic nephropathy was
significantly higher than that of both the normoalbuminuric dia-
betic patients and the healthy controls and this ratio was indepen-
dently correlated with urine albumin to creatinine ratio. The authors
suggested this ratio as a biomarker for diabetic nephropathy'®. In a
large cohort, Wang et al. reported a linear relation between MHR
levels and the ischemic stroke!?. The role of MHR in predicting the
outcomes of cardiovascular diseases is highly important in clinical
practice. NAS was defined to be independently associated with
both prevalent and incident cardiovascular diseases® and in that
aspect; MHR may be suggested as a helpful marker in determining
the cardiovascular outcomes in NAS patients.

We determined a significant association of MHR with the age
and insulin resistance. Insulin resistance is known to be the main
pathogenetic mechanism in NAS and some other metabolic dis-
eases. In a cross-sectional study, Dincgez Cakmak et al. reported
significantly higher MHR values in patients with polycystic ovary
syndrome, which was also determined as an independent predic-
tor of metabolic syndrome®). Similarly, Uslu et al. also reported
higher MHR values in patients with metabolic syndrome and a
significant correlation between the severity of metabolic syndrome
and MHR @), Battaglia et al. defined MHR as a determinant of
metabolic syndrome, which significantly correlated with the body
mass index, waist circumference, C-reactive protein, and erythro-
cyte sedimentation rate®. All these data also support our findings
reporting the association of MHR with the insulin resistance.

In recent literature, elevated serum gamma-glutamyl trans-
ferase (GGT) levels have been associated with increased risk of
cardiovascular disease®**). However, some studies did not define
any relationship of serum GGT levels with the cardiovascular
diseases’ presence or outcomes®, In this study, though we defined

a significant correlation between MHR and ALT levels, there was
not any association between MHR and GGT levels.

There are some limitations of this study. First is that NAS
was diagnosed with the ultrasound, not with the biopsy. For that
reason, this study may be regarded as the preliminary evaluation of
MHR in NAS and further studies with biopsy proven NAS patients
may give more information regarding this association. Secondly,
in this retrospective study, we did not analyze the association of
body mass index with MHR, since this was a retrospective study
and the data regarding the body mass index was not present in the
patient records.

In conclusion, monocyte to HDL ratio significantly increases
in fatty liver disease and correlates with the insulin resistance. Since
it is suggested as a prognostic marker in atherosclerotic diseases,
elevated MHR values in fatty liver disease should be evaluated
cautiously. Since this is a non-invasive, inexpensive and simple cal-
culation, further studies are warranted to determine the role of this
ratio in predicting outcomes of fatty liver disease and to promptly
treat patients with high cardiovascular disease risk.
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Yozgat A, Ekmen N, Kasapoglu B, Unsal Y, Sokmen FC, Kekilli M. Relagdo monocito/HDL em esteatose ndo hepatica. Arq Gastroenterol. 2021;58(4):439-42.
RESUMO - Contexto — A esteatose nao hepatica (ENH) ¢ caracterizada pelo acumulo de gordura nos hepatocitos, causando inflamagio portal e lobular

e lesdes ao hepatocito. Objetivo — Avaliar as alteragdes na contagem de monocitos em relagdo a proporgao de lipoproteina de colesterol de alta densi-
dade (MHR) em doentes com doenga hepatica gordurosa de grau 2 ou 3 e a associagdo deste marcador com testes de fungao hepatica e de resisténcia
a insulina. Métodos — Nesta analise retrospectiva os pacientes diagnosticados e seguidos para a doenga hepatica gordurosa de grau 2 ou 3, foram
incluidos no grupo de doentes e os individuos que tinham sido submetidos a ecografia abdominal por qualquer motivo e que nao tinham qualquer
doenga hepatica gordurosa foram incluidos no de controle. Resultados — Foram incluidos 409 pacientes no estudo. Entre os participantes, 201 esta-
vam no grupo controle e 208 estavam no grupo ENH (111 caracterizados como grau 2 ¢ 97 com esteatose de grau 3). A relagdio monodcito/HDL foi
significativamente maior no grupo ENH em comparag@o com os controles saudaveis (P=0,001). Verificou-se correlagao positiva significativa entre a
relagdo mondcitos/HDL e a idade (r=0,109; P=0,028), e valores de ALT (r=0,123; P=0,014) e HOMA-IR (r=0,325; P=0,001). Conclusao — A razao
entre monocitos e a lipoproteina de alta densidade aumenta significativamente na doenga hepatica gordurosa e correlaciona-se com a resisténcia a
insulina. Uma vez que foi sugerido como um marcador progndstico em doengas ateroscleroticas, os valores elevados de MHR na doencga hepatica
gordurosa devem ser avaliados com cautela.

Palavras-chave — Relagao monocito/HDL; hepatosteatose; esteatose ndo hepatica; resisténcia a insulina.
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