
INTRODUCTION
Non-alcohol�c fatty l�ver d�sease (NAFLD) �s defined as fat 
accumulat�on �n the l�ver �n pat�ents w�thout chron�c alcohol 
consumpt�on (1). NAFLD assco�ates w�th �nsul�n res�stance, 
d�abetes, obes�ty and metabol�c syndrome. NAFLD conta�ns a broad 
spectrum of l�ver damage from s�mple l�ver fat�gue to steato-
hepat�t�s, fibros�s and c�rrhos�s (2). V�tam�n D �s a prehormone and �s 
converted �nto act�ve form �n the k�dney. The most �mportant effect 
of v�tam�n D �s on regulat�on of calc�um, phosphorus metabol�sm 
and bone m�neral�zat�on. Some stud�es were suggested a 
relat�onsh�p between v�tam�n D defic�ency and chron�c 
�n�ammatory process (3,4). There �s an ev�dence that v�tam�n D 
defic�ency �s related to �nsul�n res�stance (5,6). In th�s study we a�med 
to evalute the assoc�at�on between NAFLD and v�tam�n D 
defic�ency.

METHODS
Th�s was a retrospect�ve study and cons�sted of 148 pat�ents who 
were adm�tted to the Hasek� Tra�n�ng and Research Hosp�tal's 
outpat�ent cl�n�c for rout�ne control. In th�s study, NAFLD was 
determ�ned by abdom�nal ultrasound (USG) and serum v�tam�n D 
levels were measured. NAFLD was character�zed by the presence of 
hepat�c br�ghtness, hepatorenal echo contrast, deep attenuat�on 
and vascular blurr�ng on USG (106). Serum b�ochem�cal parameters 
were measured after an 8-hour fast us�ng an Abbot Arch�tect 
Analyzer System (IL, USA). Pat�ents w�th an endocr�nolog�cal d�sease 
and alcohol consumpt�on were excluded from the study. Serum 25 
OH v�tam�n D levels of the pat�ents were analyzed. Serum v�tam�n D 
levels above 30 ng/ml were defined as suff�c�ent, 20-30 ng/ml were 
�nsuff�c�ent and below 20 ng/ml were defic�ent. Data was evaluated 
by us�ng SPSS (W�ndows 16.0) program. Stat�st�cal var�ables were 
expressed as mean and standard dev�at�on and categor�cal 
var�ables were expressed as �n percentage. The d�str�but�ons were 

evaluated by Kolmogorow-Sm�rnow test. To compare 2 groups, the 
normal d�str�but�on of the numer�cal data was evaluated by the 
student's t test. If the d�str�but�on was not normal then Mann 
w�thney u test was used for b�nary compar�sons. When more than 
two group compar�sons of the numer�cal var�ables were prov�ded 
for the normal d�str�but�on cond�t�on, One Way Anova was 
performed w�th Kruskal Wall�s test when not prov�ded. Sub-group 
analyzes were �nterpreted accord�ng to Bonferron� correct�on �n 
parametr�c test. Categor�cal var�ables were evaluated by ch�-square 
test. Pearson's Spearman correlat�on test was used to compare two 
numer�cal data. A confidence �nterval of ≤0.05 or 95% was 
cons�dered stat�st�cally s�gn�ficant.

RESULTS
The number of pat�ents w�th adequate v�tam�n D levels was 14, w�th 
defic�ency was 12,  w�th severe defic�ency was 102.A compar�son of 
demograph�c and laboratory parameters of pat�ents accord�ng to 
v�tam�n D level �s shown �n Table 1. There was no s�gn�ficant 
d�fference �n terms of gender and age.There was no s�gn�ficant 
d�fference between the levels of urea, creat�n�ne, l�p�d profile, 
electrolytes and serum v�tam�n D. There was severe v�tam�n D 
defic�ency �n 25 pat�ents �n th�s study (Table 2). There was no 
stat�st�cally s�gn�ficant d�fference �n v�tam�n D levels between 
pat�ents w�th and w�thout hepatosteatos�s. 

Table 1. Compar�son of pat�ent character�st�cs and laboratory 
values.
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V�t D > 30 
ng/ml
(n:14)

V�t D 20-30 
ng/ml
(n:12)

V�t D < 20 
ng/ml
(n:122)

P 
value

Gender 
(male/female)

7/7 4/8 62/60 0.512
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(FBG: fast�ng blood glucose, ALT: alan�ne am�notransferase. AST: 
aspartate am�notransferase. ALP: alkal�ne phosphatase. GGT: gamma 
glutamyl transferase, CRP: c react�ve prote�n, NAFLD: non-alcohol�c 
fatty l�ver d�sease)

Table 2. Compar�son of the presence of NAFLD w�th cl�n�cal and 
laboratory find�ngs

(FBG: fast�ng blood glucose, ALT: alan�ne am�notransferase. AST: 
aspartate am�notransferase. ALP: alkal�ne phosphatase. GGT: gamma 
glutamyl transferase, CRP: c react�ve prote�n)

 DISCUSSION
V�tam�n D defic�ency �s a global health problem and may contr�bute 
to the pathogenes�s of many d�sorders such as obes�ty, metabol�c 
syndrome and type 2 d�abetes (7,8). In our study, the relat�onsh�p 
between the presence of hepatosteatos�s and age, durat�on of 
d�abetes and serum v�tam�n D levels were evaluated. No stat�st�cally 
s�gn�ficant relat�onsh�p was found between age, fast�ng blood 
glucose, HBA1c levels and durat�on of d�abetes and hepatosteatos�s. 

2Low serum 25 (OH) D concentrat�ons, body mass �ndex (≥30 kg / m ) 
and obes�ty were shown to be �nversely proport�onal (9). V�tam�n D 
defic�ency may play a role �n the progress�on of l�ver fat (10). V�tam�n 
D has �mmunomodulatory propert�es and helps expla�n the effect of 
th�s v�tam�n on the progress�on of l�ver fats (11). In our study, there 
was no s�gn�ficant relat�onsh�p between v�tam�n D levels �n pat�ents 
w�th and w�thout l�ver fatty t�ssue. In our study, serum v�tam�n D 
levels were found to be defic�ent �n 84% of the pat�ents. Only 14 
pat�ents had suff�c�ent serum v�tam�n D levels. V�tam�n D defic�ency 

�s assoc�ated w�th �nsul�n res�stance, �n�ammat�on �n the l�ver and 
�ncreased ox�dat�ve stress. Decreased serum v�tam�n D leads to the 
format�on of ox�dat�ve stress, through the product�on of 
pro�n�ammatory cytok�nes (12). In our study, no stat�st�cally 
s�gn�ficant relat�onsh�p was found between serum AST, ALT, GGT 
and ALP levels and hepatosteatos�s �ndependent of v�tam�n D levels. 
In some stud�es, an �ncrease �n l�ver enzymes has been reported �n 
�nd�v�duals develop�ng NAFLD (13,14). As a result, there �s ev�dence 
that serum v�tam�n D defic�ency �s related to �nsul�n res�stance, 
v�sceral ad�pose t�ssue �ncrease and hepatosteatos�s. In our study, 
there was no pos�t�ve relat�onsh�p between serum D v�tam�n level 
and advanced defic�ency level. V�tam�n D defic�ency was found �n 
our hosp�tal populat�on. In our study, there was no assoc�at�on 
between NAFLD and v�tam�n D defic�ency.
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Age 69.93±13.41 70.42±10.70 67.25±15.31 0.660
FBG (mg/dl) 127.92±63.83 112.87±37.51 132.97±77.92 0.733
Total cholesterol 
(mg/dl)

177.60±73.2 175.47±65.9 164.87±59.40 0.724

HDL cholesterol 
(mg/dl)

41,72±14,3 35,11±10,7 35.29±12.52 0.268

LDL cholesterol 
(mg/dl)

108,74±48,2 114,09±51,0 99.70±48.33 0.574

Tr�glycer�de 
(mg/dl)

162,18±135,7 131,54±58,3 159.15±133.61 0.790

Urea (mg/dl) 46,19±21,0 50,27±41,4 64.86±47.03 0.221
Creat�n�ne 
(mg/dl)

1,10±0,5 0,88±0,6 1.39±1.21 0.238

ALT (U/L) 41.33±48.34 49.37±111.71 68.77±181.92 0.805
AST (U/L) 50.22±48.82 66.24±152.00 72.82±174.20 0.886
ALP (U/L) 187.99±222.81 138.68±128.03 137.62±111.31 0.371
GGT (U/L) 70.10±64.02 66.47±68.81 109.34±174.13 0.503
Sed�mentat�on 
(mm/hr)

41±33 55±45 45±33 0.547

CRP (mg/l) 52.97±81.33 59.99±75.64 70.87±82.22 0.692
NAFLD (+) 5 3 25 0.328

NAFLD (-)
n:115

NAFLD (+)
n:33

P value

Age 68.76±15.01 64.27±13.52 0.124
Hypertens�ve pat�ents (n,%) 53, 46% 16, 48% 0.808
FBG (mg/dl) 130.65±78.82 132.53±59.33 0.904
Total cholesterol(mg/dl) 163.92±60.73 175.87±60.51 0.339
HDL cholesterol(mg/dl) 35.53±12.84 36.70±12.02 0.652
LDL cholesterol(mg/dl) 100.87±49.61 104.01±44.42 0.757
Tr�glycer�de (mg/dl) 146.47±128.53 192.31±126.11 0.078
Urea (mg/dl) 65.47±46.90 49.50±35.52 0.039
Creat�n�ne (mg/dl) 1.40±1.21 1.05±0.81 0.112
ALT (U/L) 70.79±187.22 43.06±72.03 0.407
AST (U/L) 78.13±183.60 41.40±43.21 0.052
ALP (U/L) 143.36±128.62 139.55±121.83 0.880
GGT (U/L) 96.93±144.53 119.95±209.72 0.471
Sed�mentat�on (mm/hr) 46±34 46±34 0.960
CRP (mg/l) 73.91±85.81 48.71±60.13 0.117
Mean of  v�t D levels (ng/ml) 14.49±15.04 20.19±20.12 0.103

V�t D �nsuff�c�ency (n) 97 25 0.42
D�abet�c pat�ents (n,%) 56, 53% 20, 62% 0.361
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