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Abstract

Background: Vitamin D is considered an extremely im-
portant physiological regulator other than its classical rolein
skeletal homeostasis. There is growing evidence that connects
vitamin D to liver disease.

Aim of Study: Aim of thiswork isto study the clinical utili-
ty of vitamin D among the diabetic obese patients and to assess
the effect of vitamin D deficiency on NAFLD.

Material and Methods: Our study was conducted on 150
older diabetic obese adult patients, patients were divided into
two groups, group with normal vitamin level (NVDD) and
group with decreased vitamin level (VDD). Both groupsin-
cluded a percent of NAFLD patients.

Results: Highly significantly increased percentage of
NAFLD in the group with vitamin D deficiency (VDD). Also,
the prevalence of hyperlipidemiawas higher in patients with
vitamin D deficiency as compared to patients with a normal
vitamin D.

Conclusion: Vitamin D deficiency considered to be an im-
portant risk factor for development of NAFLD.
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Introduction

NON-ALCOHOLIC fatty liver disease (NAFLD)
is now considered to be the most common chron-
ic liver disease worldwide with significant conse-
quences that markedly affect health and economic
systems of Western countries[1,2] .

NAFLD isdefined by excessive fat deposition
in hepatocytes in individuls who do not drink ex-
cessive amounts of alcohol. It include a range of
diseases of the liver, from non-alcoholic steatohep-
atitis (NASH), which can cause cirrhosis and hepa-
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tocellular carcinoma, to simple hepatic steatosis 3] .
Estimates indicate that NAFLD affects about 25%
of the world’ s population, and it has gradual rising
prevalence nowadays [4] .

The pathogenesis of NAFLD is primarily linked
to multiple metabolic impairments and alteration of
the glucose-insulin homeostasis. For this tight con-
nection between metabolic diseases and NAFLD,
this condition has been recently re-named as met-
abolic (dysfunction)-associated fatty liver disease
(MAFLD) 5. Asaviciouscircle, once MAFLD
is established it increases the hepatic insulin re-
sistance, which, in turn, can be triggered in about
30—-40% of cases, MAFLD evolution towards stea-
to-hepatitis (NASH), and eventually, cirrhosis, liver
failure, and hepatocarcinoma [e].

MAFLD also promotes systemic low-grade in-
flammation with impaired insulin sensitivity in ex-
tra-hepatic tissues. Finaly, MAFLD increases the
risk of type 2 diabetes with risk of increase its com-
plications and is considered as an established risk
factor for cardiovascular morbidity and mortality
(7.

Vitamin D is one of the fat-soluble hormones
which is obtained from sunlight exposure, diet, and
also from some health supplements. Dietary sources
include oily fish, shitake mushrooms and fortified
foods which can include cereals and milk, and sup-
plements [g]. Sunlight may be responsible for about
90% of the requirement of vitamin D in most people
[9.

In addition to its essential role in bone and cal-
cium homeostasis, there is an expanding volume
of data regarding associations between vitamin D
deficiency and several medical diseasesincluding
multiple sclerosis, myopathy, Alzheimer’s disease,
and cancer. Liver disease discovered to be strongly
linked to vitamin D deficiency, and the development
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of the vitamin D receptor (VDR) knockout murine
model has greatly increased our understanding of
vitamin D’srolein liver disease[10].

Aim of the work:

To investigate the impact of vitamin D deficien-
cy on the variable studied parameter among the
diabetic obese patients, and to assess the effect of
vitamin D deficiency on NAFLD.

Material and Methods

This cross-sectional study was conducted on
150 adult diabetic obese patients from outpatient
clinic of Ain Shams University, they were divided
into two groups, according to the level of vitamin
D, group with normal vitamin level (NVDD. This
group included 55 patients and group with de-
creased vitamin level (VDD). This group included
95 patients.

Weincluded also NAFLD patients within both
groups (NVDD and VDD) in order to evaluate
the association between vitamin D and NAFLD.
NAFLD patients was diagnosed based on to ultra-
sound findings.

All recruited patients were obese with aBMI
>30kg/m . Diabetes were diagnosed according to
guidelines. From all patients, we obtained the fol-
lowings; full medical history, clinical examination,
and laboratory investigations including liver func-
tion tests, lipid profile and CBC. Vitamin D was
assayed using electrochemiluminescence (ECL) on
Cobas e 411 (Roche Diagnostics).

Satistical analysis:

Data were analyzed using Statistical Program
for Socia Science (SPSS) version 24. Qualitative
data were expressed as frequency and percentage.
Quantitative data were expressed as median and
IQR in acase of datawas not normally distributed.
Also, the following tests were done; Mann Whit-
ney U test (MW) to compare between two groups
(for abnormally distributed data), Chi-square test
was used when comparing between non-paramet-
ric data, and pearson’s correlation coefficient (r)
test was used for correlating data p-value, p-value
<0.001 was considered as highly significant and
p-value >0.05 was considered insignificant.

Results

Our resultsincluded 55 patients with NVDD
(36.7%) and 95 patients with VDD (3.3%). A sta-
tistically significant difference was found between
NVDD and VDD groups as regards serum choles-
terol, LDL-cholesterol, and hemoglobin (p-value
<0.05) asin Table (1).

A satistically significant difference was found
between NVDD and VDD groups asregards US
findings (p-value <0.05). In NVDD group, there

were 35 normal patients (63.6%), 11 patients (20%)
with bright fatty liver normal size and 9 patients
(16.4%) with enlarged fatty liver. In VDD group,
there were 36 normal patients (37.9%), 31 pa-
tients (32.6%) with bright fatty liver normal size,
26 patients (27.4%) with enlarged fatty liver and
2 patients (2.1%) with irregular coarse liver. Fur-
thermore, 63.2% of patients with VDD was having
NAFLD asin Table (2).

In NAFLD group, astatistically significant nega-
tive correlation between the levels of vitamin D and
each of the followings; serum creatinine, WBCs,
and hemoglobin (p-value <0.05). On the other hand
adtatistically significant positive correlation was
found between vitamin D and platelets (p-value
<0.05). No dtatistically significant correlation was
found between vitamin D and other studied data.
In NAFLD group, vitamin D level was statistically
significant negative correlated with both ALT and
LDL-cholesterol.

The multivariate logistic regression analy-
sisfor factors predictive of vitamin D statusin all
studied patients showed that sex, serum cholester-
ol, LDL-cholesterol, hemoglobin and presence of
NAFLD could be used as predictive factors for vita-
min D statusin the studied patients (p-value <0.05).

Discussion

NAFLD is not simply an outcome of insulin re-
sistance and metabolic derangements; instead, it isa
disease with complicated underlying pathogenesis.
Moreover, deficiency of vitamin D has been associ-
ated with NAFLD development and increased sus-
ceptibility to more severe liver diseases. Derange-
ment in vitamins correlates to the lipotoxic hepatic
environment, immune system alteration, oxidative
stress, unwarranted inflammation, gene mutations,
epigenetic modification, and gut dyshiosis seen in
NAFLD [11).

Previous studies have shown conflicting results
regarding the association between hypovitaminosis
D and NAFLD. The aim of this study isto evaluate
the effect of hypovitaminosis D and metabolic syn-
drome on NAFLD. Deficiency of vitamin D inade-
guacy is often observed in obese individuals, which
can be causes by vitamin D sequestration in adipose
tissue, resulting in decreased availability, and dilut-
ed volumetric due to larger adipose tissue mass[12] .

In the present study we performed a cross-sec-
tional study on 150 older diabetic obese adult pa-
tients.

Our comparative study between the 2 groups
(NVDD & VDD groups), revealed that there was a
highly statistically significant difference as regards
sex. In NVDD group, there were 10 males (18.2%)
and 45 females (81.8%). In VDD group, there were
42 males (44.2%) and 53 females (55.8%).
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Inasimilar study, they reported a higher risk
of vitamin D deficiency in women with metabolic
syndrome[13], same findings were found in another
study which stated that vitamin D deficiency is more
severe in women in a cross-sectional study which
conducted to assess vitamin D deficiency and the
associated risk factorsin 166 women aged 3065
years and they recommend to raise public aware-
ness among women about the benefit of rich dietary
sources of vitamin D, and the sun exposure[14].

Moreover, our study reported a stetistically sig-
nificant higher percentage of NAFLD in VDD group
(60 patients, 63.2%) as compared to NVDD group
(20 patients, 36.4%). The same findings were found
in many previous studies [15-17]. Another convinc-
ing experimental data showed that the vitamin D/
VDR axisisdirectly involved in the modulation of
many metabolic and inflammatory pathways asso-
ciated with the development of NAFLD in over-
weight and obesity [18].

This also was confirmed by Tingwan Du et a.,
who documented that in the early stage of fatty
liver, low serum 25(OH)D3 concentration was as-
sociated with an increased risk of NAFLD. On the
other hand the adequate vitamin D state (25(OH)
D3 >20ng/mL) has asignificant protective effect re-
garding the NAFLD [19].

Li et al. [20] demonstrated that treatment with
100 nM calcitriol protects against hepatic steato-
sis by inducing autophagy. The differencesin these
studies may be due to focusing on many different
pathways. The benefits of vitamin D supplemen-
tation were described in a previous meta-analysis
study based on alarge population which reports an
inverse correlation between serum 25(OH)D3 and
NAFLD in European individuals [21].

In another pervious study, the presence of alow
vitamin D level was arisk factor for NAFLD/stea-
tosis with no advanced fibrosis (FIB-4 <1.3)[19] this
is consistent with our study as our results showed
adtatistically significantly low levels of vitamin D
among NAFLD patients however in our study vi-
tamin D did not show any significant correlation
with the grade of liver fibrosis (FIB-4 score).This
could be explained by afewer number of patients
recruited in our study (as previous study minimal-
ly enrolled 350 patients versus 150 patients in our
study) [19]. However, Xiu et al. [21] reported that
levels of vitamin D decrease with the progression of
hepatic fibrosis. These differences may be attributed
to several reasons such as different sources of pa-
tients, presence of the early stage of fatty liver dis-
ease without liver fibrosis [19] whereasin the study
performed by Xiu et al., they enrolled the majority
of patients having liver fibrosis[22].

Nonetheless, further studies on larger popula-
tions of individuals may be needed before making
genera conclusions on the importance and benefit
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of vitamin D supplementation in patients with fatty
liver disease.

Our study showed a stetistically significant neg-
ative correlation between vitamin D and ALT, this
finding was in agreement to Geier et al., who ob-
served that 48-week vitamin D3 treatment (2100 [U
vitamin D3 daily) leads to significantly decreased
serum ALT in twenty individuals with biopsy-prov-
en NASH [23].

Similarly, another study noticed modest im-
provement of ALT and enhanced liver fibrosis
score, along with atrend towards reduced insu-
lin-resistance-estimated by the Homeostatic Model
Assessment for Insulin Resistance (HOMA-IR) in-
dex in the actively vitamin D treated patients group
versus placebo [24].

Also, many previous supported the hypothesis
that vitamin D supplementation may exerts bene-
ficial effects mostly in younger individuals, with
shorter disease duration and mild to moderate liv-
er damage [25] and/or in addition to anti-fibrotic
agents [26]. This also is consistent with a previous
meta-analysis, which reported that vitamin D sup-
plementation decreases serum ALT [27]. Thiswas
further confirmedby another study who demonstrat-
ed that 25(OH)D3 was negatively correlated with
ALT[19].

Our study showeda statistically significant dif-
ference between studied groups (NVDD & VDD
groups) as regards the serum cholesterol, LDL-cho-
lesterol in VDD groups as compared to NVDD.

Many previous studies evaluated the effect Vita
min D on the lipid profile and revealed that vitamin
D had a significant effect on the lipid profiles[28,29]
In contrast, Barchetta et al., which reported that vi-
tamin D had a non-significant on the lipid profile
[30].

Another study indicated that vitamin D supple-
mentation (alone or with co-supplementation) could
statistically improve lipid metabolism and conclud-
ed that supplying vitamin D could improve the se-
rum lipid profile, and supplementation of vitamin
D <5,000 IU/day seemed to have a statistical effect
compared with higher doses and this study recom-
mended larger prospective studies to further vali-
date their results [31].

Our study showed a statistically significantly
positive between vitamin D and platletes, this was
not consistent with a previous study which included
78 participants, reporting a significant negative rela-
tionship between vitamin D level and platelet count
among CAD patients[32].

In another study, there was a negative relation-
ship between the vitamin D levels and the platel et
count in gestational diabetes mellitus[33], the same
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results observed also by Y on Chul Park et al.. who
enrolled 3190 adult subjects, asthe platelet count
and mean platelet volume were found to be inverse-
ly associated with vitamin D levelsin adults [34],
while Cumhur et al. [35] reported a non-significant
rel ationship between vitamin D deficiency and
platelet count on 434 healthy participants. Very few
studies explored the association between vitamin D
level and platelet count, further studies are needed
to clarify the mechanisms by which vitamin D level
can affects platelet count.

Another study suggested that the effect of oxida
tive stress may be related to the high platelet counts
[36]. The elevated Interleukin-6 (IL-6) level, as an
inflammatory cytokine, resultsin increased oxida-
tive stress and increase megakaryocyte production
and maturation [37]. There was an inverse correl a-
tion between vitamin D and IL-6 levelsin a study
on 1381 healthy participants [38]. Lower vitamin D
levels were thought to be related with inflammation
and elevated cytokine levels that would result in in-
creased thrombocyte count [39].

Our study had certain limitations such as using
liver enzymes and abdominal sonar as markers for
NAFLD diagnosis which is controversial, and there
are no other noninvasive methods to usein trials but
we use FIB-4 score to differentiate fibrosisindex in
NAFLD patient and exclude presence of any fibro-
sisin normal control patients.

Conclusion:

Vitamin D deficiency considered to be an impor-
tant risk factor for development of NAFLD. Also,
the prevalence of hyperlipidemiawas higher in pa
tients with vitamin D deficiency as compared to pa
tientswith anormal vitamin D.
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