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Abstract
Ankylosing spondylitis (AS) is arthritis that affects the spine
cause inflammatory stiffening of it. The disease affects both
cartilaginous joints of the spine and the sacroiliac joints.
Ossification of ligaments and spinal fusion with a typical
stooped posture has been shown when disease was developed.
Tobacco smoking consist of a complex mixture of various
agents had many toxic effects so it has a negative influence on
spinal activity, functional ability and mobility in AS. The
pathogenesis of AS is imprecise and possible of several pro-
inflammatory cytokine formation is leading to many pathogenic
consequences. The liver responsible for releasing several types
of acute phase proteins (APP) containing the fetuin- A (FA) as
counter-regulatory mechanism. Vitamin D (VD) is very
important for bone health, and has also been linked with immune
function and protection against cancer. This study was designed
to clarify the impact tobacco smoking on serum fetuin A,
vitamin D and tumor necrosis factor alpha (TNF-α) levels in
Iraqi male with ankylosing spondylitis. Cross- sectional study
was done in Baghdad Teaching Hospital/ Medical City from
April to August 2016. The number of both AS and volunteers
are seventy-eight; their mean age were (36.53 ± 8.46) and (33.04
± 9.74) years respectively. All of them were classified into four
groups depending on healthy status and tobacco smoke. Blood
sample was drawn from vein of each participant to determine the
above serum biomarkers by ELISA. The result showed not
significant variations in measuring hemoglobin (HGB) but
significant increase of white blood cells (WBCs), platelets count
and erythrocyte sedimentation rate (ESR){P values list > 0.05, <
0.05, < 0.05 and <0.01 respectively}. There is high significant
decrease in serum VD and FA (P value= 0.00 and P value< 0.01)
with increasing of TNF-α (P value <0.01) among four different
groups. From the result be accomplish that fetuin A with vitamin
D and TNF-α play essential role in prognosis and etiology of AS
whether smoke cigarette or not. This study be the first done in
Iraqi AS male to assess the effect of smoking on selected serum
biomarkers especially fetuin A.
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INTRODUCTION
The condition that generally affect spine was named
ankylosing spondylitis (AS) leading to inflammation of many
joints such as neck, back and pelvis, causing pain and
stiffness as well as the sacroiliac joints are commonly
affected. These joints bond the base of sacrum to pelvis but
further joints (hips and shoulders) can also be involved. The
eyes, skin, bowel and lungs also affect by AS. The ages
between 15- 45 years are typically to start this condition. (1)
The pathogenesis of AS is multifactorial, as in many
autoimmune diseases, and based on endogenous factors, such
as the genetic influences of HLA-B27 and exogenous factors.
(2) Smoking has a recognized influence on the disease course
and is associated with poor long-term outcome in AS patients
(3). In last ten years, several studies done to clarify the role

of macronutrients and micronutrients foods in the
progression and development of chronic diseases (4, 5).
Active vitamin D 1, 25 (OH)2 D excites absorption of
intestinal calcium (6). When vitamin D deficient this affect
the absorption of exogenous calcium and phosphorus intake
(7, 8).
Fetuin-A is divergently controlled by different pro-
inflammatory mediators (TNF, IFN-γ, and HMGB1), and
functions as a positive or negative acute phase protein in
injury and infection (9).
The aim of this study is to assess serum level of fetuin A as a
predictive biomarker in Iraqi smoker male with AS in
addition to tumor necrosis factor alpha (TNF-α) and vitamin
D (VD). From our knowledge: no one measure serum fetuin
A in AS.
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SUBJECTS, MATERIALS AND METHODS:
Subjects include male with AS and control without AS (C).
The study was carried out over 4 month’s period in 2016 at
Medical City / Baghdad Teaching Hospital. The mean age ±
standard deviation (SD) equal (36.53 ± 8.46) for AS and
(33.04 ± 9.74) for control and Body mass index within
normal level for all of them {BMI = Weight (kg) / Height
(m2)} (10). The diagnosis of AS male was done by
rheumatologist according to Bath Ankylosing Spondylitis
Functional Index (BASFI) (11) and Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI) (12). Many
cases were excluded: newly diagnosed, chronic diseases,
rheumatic diseases, endocrine and metabolic disorders. The
estimation of the kidney function tests (KFTs) blood urea and
serum creatinine (13,14) and liver function tests (LFTs)
alanine& aspartate transaminase (15); the data refer that both
KFT& LFT were normal for smokers and non- smokers P
values registered not significant among all groups.
Hemoglobin (16), WBCs and platelets count (17) were
measured by automated (Architect C8000, Cell- Dyn /
Abbott/ USA) and ESR (18) Westergren method assessed by

(Microsed system auto analyzer/ Simians/ Germany). The
smoker participants used one packet of tobacco daily. Total
participant (male) mentioned in (figure 1) were divided into
two major groups followed by four minor groups.

Group A: AS Group B: C
Group 1: Smoker AS
Group 2: Non- smoker AS
Group 3: Smoker C
Group 4: Non-smoker C
In this study venous blood samples were drawn from each
participant. Blood sample saved in EDTA tube for assessing
both complete blood picture and erythrocyte sedimentation
rate (ESR). Part of whole blood centrifuged to obtain serum
for detection (Vitamin D, fetuin A and TNF-α)/ Cal biotech /
USA, Shanchai Yehua Biological Technology Co., Ltd /
China respectively ELISA kits. The percentage of each group
along with smoking habit illustrated in (figure2).
This revision was approved by College of Pharmacy/
University of Baghdad ethical committee and written
permissions were obtained from all AS participants.

Figure 1. Demographic distribution of male with Ankylosing Spondylitis (AS) and control (C)

The measurement of hemoglobin (HGB), White blood cells
(WBCs), platelets count and erythrocyte sedimentation rate
(ESR) mentioned in table 1. Significant results related with

WBCs and platelets counts and highly significant for ESR. (P
values= 0.025, 0.018 and 0.00).

Figure 2. The percentage distribution of AS and control depending on their habit of smoking tobacco
Table 1. Hematological analysis of patients and controls
Studied groups N Mean Std. Deviation Std. Error ANOVA test (P-value)
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HGB g/dl G1 26 14.142 1.3234 .2595 P=0.824 Non sign. (P>0.05)

G2 27 14.122 1.5839 .3048

G3 9 14.300 .6245 .2082

G4 16 14.475 .8729 .2182

WBCs count x103/ µl G1 26 8.901* 1.7272 .3387 P=0.025 Sign. (P<0.05)

G2 27 8.189^ 1.9565 .3765

G3 9 8.748* 1.2061 .4020

G4 16 7.292^ 1.2327 .3082

Platelets count x103/ µl G1 26 268.77* 60.135 11.793 P=0.018 Sign. (P<0.05)

G2 27 270.15^ 82.896 15.953

G3 9 205.89* 39.094 13.031

G4 16 225.00^ 54.096 13.524

ESR mm/ Hr G1 26 17.38* 9.381 1.840 P=0.00 Highly sign. (P<0.01)

G2 27 26.44^ 23.837 4.587

G3 9 5.67* 3.000 1.000

G4 16 7.50^ 3.830 .957

(Table 2) demonstrate serum vitamin D, fetuin A and TNF-α
level. P value was highly significant for all above markers (P
values= 0.00, 0.005, 0.001). Correlation among different
groups mentioned in table 3. Vitamin D showed high
significant correlation between smoker AS (G1) and both
smoker & non- smoker C (P value =0.00) also non- smoker

AS correlate highly significant with (G3& G4) (P value=
0.00). Fetuin A showed high significant correlation among
AS groups (G1, G2) and smoker C (G3), P value= 0.001.
TNF- α result showed high significant correlation between
AS & C (smoker or non- smoker), P values= 0.04, 0.013,
0.003 and 0.00.

Table 2 he serum levels of vitamin D, Fetuin- A and TNF- α in four groups
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Table 3. Pearson correlation of serum biomarkers among studied groups.

DISCUSSION
Ankylosing spondylitis (AS) is one kind of rheumatic
diseases with prolonged autoimmune inflammation, had
impact the axial skeleton in addition to extra-articular
features and peripheral arthritis. The mean age of AS in this
study were (36.53 ± 8.46) years in concomitant with previous
revisions (19-21). Rodgman & Perfetti mentioned different
types of substances in tobacco smoke (22) such as neutral
gases, carbon and nitrogen oxides, amides, carboxylic acids,
lactones, esters, aldehydes …etc. Hukkanen et al., 2005
prescribed that nicotine of tobacco smoke had addictive
character (23).
Level of hemoglobin (HGB) list normal in all groups while
(WBCs, platelets) count and ESR observed significant
increased between diseased and control group in the presence
of tobacco smoke effect; for this reason smoking related
with enhancing rheumatic disease risky such as RA leading
to rise disease activity and a reduced anti-TNF therapy
response (24). In 2006 Costenbader and Karlson explain the
impact of smoking on disease autoimmunity at time of tissue
damage the formation of cellular debris and starting
apoptosis with auto-antigen overloading end to recruit
autoimmune response, inflections in immunity (cellular and
humoral) then induction of autoimmune processes (25). In
this study ESR was in parallel with Kaut et al. finding it
records not significant increase when studied in both gender
(26); while hematological analysis, serum creatinine and
alanine aminotransferase were in concomitant with W. Gaber
et al. (27).
Vitamin D (VD) had immune-modulatory character and anti-
inflammatory behavior and linking with AS disease activity
unclear. The results show highly significant deceasing in VD
in NAS if compare with NSC groups. The explanation varies
according to previous studies some of them in concomitant

with current study and other opposite it. In two different
studies by Erten et al and Hmamouchi et al demonstrated the
relation between AS disease activity and deficiency of
vitamin D while Klingberg et al and Arends et al showed no
effects. Other studies clarified the deficiency of vitamin D
may enhance AS risky (28-33). The effect of tobacco smoke
and VD shown in Aboraia et al studied the role of cigarette
smoke metabolite (tetralones) that depress activity of
CYP27A1(34). Our results agree with Jaaskelainen et al
findings about smoker men had low serum 25-hydroxy
vitamin D than non- smokers (35).
Fetuin A is glycoprotein of alpha-2-HS type detected in the
plasma of fetus; with the progression of fetus life this plasma
protein distributed in GIT, kidney, liver… According to
injury or infection response fetuin A been synthesized
principally by liver in adult life (36-39).
In current study: fetuin A records high significant decreasing
of serum level in SAS, NAS than in SC, NC groups
respectively in addition to high significant increase in ESR
(table 1) so this finding is in the line of recent study by
Papichev et al on rheumatoid arthritis women (RA) and old
study by Sato et al results of when studied fetuin A in (RA)
also in concomitant with K. Cagli et al. results when
measuring serum fetuin A in rheumatic mitral valve disease
and Saroha et al. reported lower serum fetuin-A levels in RA
compared to controls (40-43).
This study is in parallel with Turkish study: Fetuin A serum
concentration decreased in AS significantly with increased
C-RP and not significant with ESR in both gender (44) also
Oncu et al. previous work on familial Mediterranean fever
showed the rising ESR, CRP WBCs count with lowering
fetuin A as negative acute phase protein (45).
Poddubnyy et al demonstrated the relation between tobacco
smoke and immune system through increasing of B and T
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lymphocytes auto-reactivity, enhancing pro- inflammatory
markers production interleukins, TNF-α, total neutrophils
some matrix metalloproteinase so leading to stimulating free
radical’s synthesis causing oxidative stress (46). This finding
is parallel with the present study in estimating TNF-α
increase significantly when compare SAS with NAS groups.
The AS is a disease of inflammatory nature, could increase
the production of pro-inflammatory cytokines, interleukins
(ILs) and TNF-α (47, 48).

CONCLUSION
From the results of this study it has been achieved that
combination of fetuin A and vitamin D are good predictors
for prognosis and etiology of AS in addition to advice the
patients to cease tobacco smoke (cigarette, cigar and hookah)
in order to reduced harmful effects. Finally: to the best of
knowledge this trial is the first study in AS Iraqi patients to
seem the association of cigarette smoking with serum fetuin
A, vitamin D level and hematological analysis.
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