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ÖZ 

Giriş: Bir serum glikoproteini olan Fetuin-A'nın çeşitli hastalıklardaki rolü farklı çalışmalarda bildirilmiştir. Alerjik 
hastalıklarda Fetuin A ile ilgili henüz bir çalışma yoktur. Allerjik Rinitte (AR) Fetuin-A'nın rolünü belirlemeyi 
amaçladık.  

Gereç ve Yöntemler: Allerjik Riniti olan 18 yaş üstü 30 hasta ve 30 sağlıklı gönüllü çalışmaya alındı. Başlangıç 
ve altıncı ay serum ve nazal lavaj Fetuin-A düzeyleri ile nazal semptom skorları karşılaştırıldı. 

Bulgular: AR'li hastaların ortalama Serum Fetuin-A düzeyi 1010.44 ± 679.84mg / L, ortalama nazal Fetuin A 
düzeyi 946.52 ± 127.123mg / L olarak bulundu. Tedavi sonrası karşılaşılan serum fetuin A (P = 0.046) ve nazal 
Fetuin A (P <0.001) düzeylerindeki azalma ve nazal semptomlar istatistiksel olarak anlamlıydı. Serum Fetuin A 
artışı AR gelişimi için risk faktörü olarak belirlendi (RR: 1.009, P <0.001).  

Sonuç: Serum ve nazal Fetuin A düzeylerinde istatistiksel olarak anlamlı kabul edilen değişikliklerin belirlenmesi, 
hastalarda Fetuin A'nın sistemik ve lokal düzeylerini incelemeyi amaçlayan bu çalışmada Fetuin-A'nın AR'de bir 
belirteç olabileceği sonucuna varmamızı sağladı. Analiz sonucunda serum fetuin A düzeyindeki artışın AR gelişimi 
için bir risk faktörü olduğu bulundu (RR: 1.009, P <0.001).   

SUMMARY 

Introduction: Role of Fetuin-A, a serum glycoprotein,  in various diseases has been reported in different studies. 
There is no available study yet about Fetuin A in allergic diseases. We aimed to determine the role of Fetuin-A in 
Allergic Rhinitis (AR). 

Material and Methods: 30 patients aged over 18 and 30 healthy volunteers due to AR were enrolled in the study. Initial 
and sixth month serum level and nasal lavage Fetuin-A levels as well as nasal symptom scores were compared. 

Results: Mean Serum Fetuin-A level of patients with AR was found to be 1010.44 ± 679.84mg/L, while mean 
nasal Fetuin A level was found 946.52 ± 127.123mg/L. The decrease in serum fetuin A (P=0.046) and nasal 
Fetuin A (P<0.001) levels and nasal symptoms encountered after treatment were  statistically significant. Serum 
Fetuin A increase was determined as a risk factor for AR development in analysis results (RR:1.009, P<0.001). 
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Conclusion:Determination of the changes that were considered as statistically significant in serum and nasal 
Fetuin A levels led us to the conclusition that Fetuin-A may be a marker in AR in this study aiming to examine the 
systemic and local levels of Fetuin A in patients with AR. As a result of the analysis, the increase in serum fetuin 
A level was found to be a risk factor for AR development (RR: 1.009, P <0.001). 
 

 

INTRODUCTION 

Allergic Rhinitis (AR), the most common allergic 
disease with an increasing incidence,  is an 
inflammation of nasal mucosa caused by allergen 
exposure(1,2). The relation of AR with Asthma, 
sinusitis, nasal polyposis, otitis media, lower 
respiratory tract infection are well established and 
AR is considered as a risk factor for asthma. 
Work force loss,  impaired quality of life and high 
treatment cost caused by AR and related 
diseases bring the importance of treatment to the 
forefront (3-5). 

Structure and functions in respiratory tract 
diseases like AR and asthma undergo changes 
progressively. Screening methods and 
physiological measurements provide limited 
information in follow-up of these diseases and 
evaluation of response to treatment. Tissue biopsy 
is rarely used since it is an invasive procedure. 

Objective indicators such as local and systemic 
cytokines, chemokines, mediator levels, as well 
as subjective indications such as nasal symptom 
score, drug symptom score, and quality of life 
questionnaires are employed in the evaluation of 
disease severity and response to treatment in AR 
(6,7). Cells such as eosinophil neutrophils in 
nasal lavage fluid, granulocyte monocyte colony 
stimulating factor (GM-CSF), interleukin (IL) -1, 
IL-3, IL-5, IL-6, IL-8, RANTES, eotaxin, MBP), 
eosinophilic catechin protein (ECP), platelet 
activating factor (PAF), macrophage inflammatory 
protein 1 (MIP-1), vasoactive intestinal peptide 
(VIP), nerve growth factor (NGF), tumor necrosis 
factor, Chemrazine, tryptase, prostaglandin D2 
leukotrienes, and the presence of chemokines 
and mediators have been shown in various 
studies (6-9). 

Fetuin-A (α2-heremans-schmid glycoprotein) is a 
serum glicoprotein weighting approximately 60 kg 
daltone. Its change in inflammation level 
indicates the active role it has in inflammation 
and its antiinflammatory effect (10-12). Many 
studies about the role of Fetuin-A in 
cardiovascular diseases, chronic kidney failure, 

type 2 diabetes mellitus (DM), obesity, metabolic 
syndrome, nonalcoholic fatty liver have so far 
been carried out (11,12). It is known that 
systemic inflammation exists in allergic diseases 
(13,14). However, there is nostudy about the role 
of Fetuin A in allergic diseases as yet. 

In this study, we aim to specify the role of Fetuin 
A in AR by comparing the level changes of Fetuin 
A before immunotherapy and immunotherapy in 
sixth month with Fetuin A level in healthy control 
serum and lavage sample with our study. 

MATERIAL AND METHODS 

30 patients aged over 18 and 30 healthy 
volunteers who applied to our clinicdue to AR were 
enrolled in the study. Study approval was obtained 
from Celal Bayar University Medical School ethics 
commitee. The patient group consisted of patients 
with symptomatic AR despite the adequate doses 
and duration of drug use and those with allergic 
positivity consistent with clinical findings in Skin 
Prick Test (SPT), and also of those with moderate 
/ severe persistent AR over the age of 18 who had 
not received immunotherapy or immunomodulator 
treatment. Control group was enrolled from 
healthy volunteers with similar age and sex. 
Systemic or chronic comorbidity, malignancy, 
infection or trauma during the past 1 month, 
surgical operation during the past 6 months 
andpregnancy were excluding criteria for each 
group. Rhinitis was diagnosed when at least two of 
the symptoms of discharge, itching, sneezing and 
blockage lasted for at least one hour in general 
and lasted for at least two subsequent days and 
when these were complaints got better 
spontaneously or by medication and when these 
rhinitis attacks continued for at least two years 
(1,2,13) . 

Physical examination, respiratory function tests, 
asthma, paranasal sinüs tomography and 
consultation of patients were performed and in 
accordance with these, comorbid diseases such 
as asthma, sinusitis andototis media, such were 
excluded. Hemogram, sedimentation, glucose, 
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liver and kidney function tests, tiroid test and 
autoantibody, antinucleer antibody, viral cerology 
(HBsAg, Anti HCV), full urine test, parasite in 
stool, chest radiography from enrolled patiens 
and control group were ordered in an effort to 
exclude systemic diseases and infection. 

SPT was done to the enrolled patients in 
accordance with EAACI guideline to determine 
allergen sensivitiy. Allergen panel was selected 
considering the vegetation and characteristics of 
the region. SPT was done with house dust mite 
(Dermatophagoidesfarinae, 
Dermatophagoidespteronyssinus), mycetes mixing, 
animal epithelium (cat, dog, cockroach), meadow 
grass polen, cereal polen, tree polen, 45 allergene 
extract including weed polen (Allergopharma 
Joachim Ganzer KG, Reinbek, German). Histamine 
(1.7 mg/ml) ,as positive control, and saline with 
gliserine, as negative control, were used. 

AR was diagnosed if it was compatible with allergen 
found as positive in SPT. If SPT results are 
inconsistent with clinic regardless of serum IgE, 
guidelines recommends performing nasal 
provocation test with allergens (1). Nasal provacation 
test was not performed in our patients as SPT 
results were consistenct with clinical results. 

Determination of Fetuin-A Level 

Peripheral blood and nasal lavage samples were 
taken from the patients before the initiation of 
immunotherapy and at 6th month of 
immunotherapy for the determination of  Fetuin A 
level, while the same was done for the control 
group at the beginning of the study. Care was 
taken to avoid fever, acute infection and drug use 
when taking the sample. Patients were allowed to 
take fixed doses of antihistamine and nasal 
steroids prior to immunotherapy. 

The samples taken were frozen in -80 degrees. 
The store samples was studied on at biochemistry 
unit of the hospital by using DRG:DR 
Ginstruments Gmbs Germany brand Fetuin A kit 
and ELİSA (Enzyme-linked immunosorbent assay) 
after completing the study. Results were 
calculated as miligram/litre unit. 

AR Symptom Score 

There are various scorings used in clinical trials 
and follow-up of patients to monitor the control 

and severity of AR. In the scoring called Total 
Nasal Symptom Score (TNSS), nasal obstruction, 
nasal discharge, nasal pruritus and sneezing are 
evaluated with four severity levels, 0,1,2,3. (0: no 
symptoms, 1: mild symptom, 2: moderate severity 
symptom, 3: severe symptom) (15). TNSS was 
used in the study to assess nasal symptoms in 
patients with AR. When the patients came for 
immunotherapy  and before immunotherapy, their 
nasal symptoms were recorded every week 
between 0-12 points. TNSS before treatment and 
TNSS at the 6th month of immunotherapy were 
used in the evaluation of treatment response and 
statistical analysis. 

"Informed Consent Form" was read and signed 
by patients and the those in control group after 
they were provided information about the study. 
The duration of the complaints, severity, 
medication used in the treatment, and 
compliance with the treatment were questioned. 
Patient immunotherapy was planned in line with 
the recommendations of the guidelines, taking 
into account some situations like the severity of 
AR and the lack of response to medical 
treatment, and the intolerance to drug side 
effects (1,2,5,16). Information forms regarding 
immunotherapy were read by the patients and 
consent forms were signed confirming that they 
accepted the treatment. 

Statistical Analysis 

SPSS 18 program was used for the statistical 
analysis of the study. Percentage (%) was used 
in categorical variables in descriptive statistics, 
while mean ± standard deviation values were 
used in continuous variables. In the intergroup 
comparisons, ''chi-square'', '' independent sample 
t test '' and '' paired sample t test '' were used. 
Spearman test was used for correlation analysis. 
P <0.05 was regarded as statistically significant. 

RESULTS 

Sensitivity was positive for at least one allergen 
in the patient group with AR. Allergens detected 
in SPT were allergens that were common in the 
region and consistent with the patients' clinical 
results. There was no statistically significant 
difference between the patient and control groups 
in terms of mean age and gender distribution (P> 
0.05, Table 1). 
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Table 1. Demographic characteristics and laboratory values of AR patients and control group 

 Patients with AR(n=30) Healthy control group (n=30) P 

Age (Year) 27.93 ± 8.06 29,33 ± 4,20 0.404 

Gender   0.776 

Female (n=42, % 70) 22 (% 52,4) 20 (% 47,6)  

Male(n=18, % 30) 10 (% 55,6) 8 (% 44,4)  

Serum fetuin-A(mg/L) 1010.44 ± 679.84 350.30 ± 210.87 <0.001* 

Nasal fetuin-A (mg/L) 946.52 ± 127.23 743.19 ± 217.99 <0.001* 
 

*P<0.05 

 

Mean serum Fetuin A level was found as 1010.44 
±679.84 mg/L in patient group, while it was 
350.30 ± 210.87 mg/L in the control group. It was 
observed that there was a significant difference 
between groups (P<0.001,Table 1). 

Mean Nasal Fetuin A level was found as 946.52 
± 127.123mg/L in patient group and 43.19 ± 
217.99mg/L in the control group. The difference 
between groups was significant statistically. 
(P<0.001, Table 1). 

Serum and nasal Fetuin A values, nasal 
symptom scores of patients in pre and post 
treatment were compared by using paired t test 
on Table 2. The decrease observed in serum 
Fetuin A (P=0.046) and nasal Fetuin A levels 
(P<0.001) as well as nasal symptom scores of 
patients after treatment was significant 
statistically (P<0.001.) Nasal Fetuin A level of AR 
patient was higher than control group (P<0.001), 
decrease in Nasal Fetuinafter the treatment was 
significant statistically (P<0.001, Figure 1). 
Serum Fetuin A level was higher than control 
group comparatively (P<0.001). Serum Fetuin A 
level was found lower higher than the control 
group, though and this value was statistically 
significant (P=0.046, Figure 2).When pre-
treatment and post –treatment nasal symptom 
scores were compared in patients with AR, 
asignificant decrease was observed.  (P<0.001, 
Figure 3).The relation between age, gender 
serum Fetuin A and nasal Fetuin A in the patient 
group with AR and control group was assessed 
by Spearmann correlation analysis (Table 3). 
Negative, statistically significant moderate 
strenght correlation was found between age and 
serum Fetuin A levels of patients with AR. (r= -

0.616, P<0.01). It was observed that as patients 
with AR age Serum Fetuin A level decreases. 
This relation between age and Fetuin A level was 
not determined in the control group. There was 
also no relationship between serum and nasal 
fetuin A levels and gender in both groups. 

 

Figure 1. Comparison of nasal Fetiun A level with control 
group in pre and post-treatment.  

 

Figure 2. Comparison of serum Fetiun A level with control 
group in pre and post -treatment 

In an analysis of the diagnostic sensitivity of 
serum fetuin-A in AR, serum fetuin-A value was 
found in 555 mg / L as follows: sensitivity 80%, 
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specificity 80%(Figure 4). In patients with a 
serum fetuin-A level below and above555 mg / L, 
positive and the negative predictive value of cut-
off value was 80% (Table 4). 

Logistical regression model was created to 
assess the effect of serum Fetuin-A and age on 
AR development (Table 5). The presence of AR 
was entered as dependent variable, while age 
and serum Fetuin A level were entered as 
independent variable. It was determined with the 
analysis result that age is not effective on AR 
development and serum Fetuin A level is a risk 
factor for AR development. (RR:1.009, P<0.001). 

 

Figure 3. Comparison of nasal symptom score in patients with 

AR in pre and post-treatment 

 
 

 

Figure 4.  Diagnostic sensitivity of serum and Nasal Fetuin A level in allergic rhinitis 

 

 

 

Table 2. Comparing of serum Fetuin- A, nasalfetuin-A level and symptom score in patients with AR at pre-treatment and post-
treatment 

 Pre- treatment Post treatment P 

Serum Fetuin-A level (mg/L) 1010.44 ± 679.84 796.90  ± 537.33 0.046* 

Nasal Fetuin-A level (mg/L) 946.52  ± 127.23 696.71  ± 110.23 <0.001* 

Symptom score 9.16  ± 1.36 5.50  ± 1.35 <0.001* 
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Table 3.Correlation of age, gender serum Fetuin A and nasal Fetuin A in patient group with AR and control group. 

 Gender Age Serum fetuin A Nasal fetuin A 

R 1 -0.226 -0.159 0.294 
Gender 

P . 0.230 0.400 0.115 

R -0.226 1 0.221 0.029 
Age 

P 0.230 . 0.240 0.881 

R -0.159 0.221 1 0.079 
Serum fetuin A 

P 0.400 0.240 . 0.678 

R 0.294 0.029 0.079 1 

Control group 

Nasal fetuin A 
P 0.115 0.881 0.678 . 

R 1 0.227 0.009 -0.187 
Gender 

P . 0.227 0.964 0.322 

R 0.227 1 -0.616** -0.284 
Age 

P 0.227 . <0.001 0.128 

R 0.009 -0.616** 1,000 0.107 
Serum fetuin A 

P 0.964 <0.001 . 0.574 

R -0.187 -0.284 0.107 1,000 

AR patient group 

Nasalfetuin A 
P 0.322 0.128 0.574 . 

 

Table 4. Diagnostic sensivity in Allergic Rhinitis according to serum Fetuin A Level 

Limit value Sensitivity(%) Specifity(%) Positive predictive value(%) Negative predictive  value(%) 

544 mg/L 83 80 80,6 82,8 

555 mg/L 80 80 80 80 

580 mg/L 76 80 77,4 79,3 

 

Table 5. Logistic regression analysis 

Risk factor RR % 95 GI P 

Serum Fetuin-A 1.009 1.004 1.013 <0.001* 

Age 1.063 0.947 1,193 0.30 

RR: relative risk, GI: confidence interval, *P<0.05 

 

DISCUSSION 

Clinical and laboratory measurements are used 
to specify the severity of disease and response to 
the treatment in AR. Clinical assesments (nasal 
symptom scores, drug symptom scores, life 
quality scale) and nasal patency scale 
(rhinomanometry, acustic rhinometry) give limited 
information due to the factors regarding patient 
and doctor (17). Markers allowing objective 
evaluation of disease severity and treatment 
response in chronic diseases are required. For 
this reason, researchers have been studying 
many cell, mediator, cytokine, and chemokine 
levels that are effective in AR pathophysiology 
(6,7). These markers are used in the follow-up of 

AR, evaluation of response to treatment and 
scientific studies. 

Fetuin A is a serum protein which has anti-
inflammatory and antiapoptotic effects. It is 
directly related to tissue injury and immune 
responses. There are studies showing that 
apoptotic bodies regulate phagocytosis through 
macrophages and thus have an antiinflammatory 
effect (10-12). Fetuin-A deposition in blood as a 
result of damage to cellular immunity points out 
to a protective role against proteolytic tissue 
damage (10-12, 18). 

There are some studies showing that Fetuin-A 
reconstruct by antagonizing the effect of TGF- β 
(19-20). The role of TGF- β is known in AT 



Cilt 25, Sayı 3, Temmuz-Ağustos-Eylül; 2021     275 

pathogenesis and remodeling. TGF-β leads to 
changes in the composition of extracellular matrix 
by increasing storage of the proteoglycans in the 
submucosa. TGF- β which is an important 
chemoattractant and proliferation factor for 
fibroblasts leads to subepithelial fibrosis and 
goblet cell hyperplasia. TGF- β is responsible for 
submucosal cell hyperplasia and subepithelial 
fibrosis in AR (21-23). In our study, the detection 
of high levels of Fetuin A in serum and nasal 
tissues may be related to TGF-β'y antagonizing.  
The statistically significant difference between 
serum and nasal fetal-A levels before treatment 
in patients and control group, high levels of nasal 
and serum fetuin-A levels before treatment in the 
patients and statistically significance of this 
elevation all point to the presence of systemic 
and local inflammation  (Table 1).  A statistically 
significant decrease in serum and nasal Fetuin A 
level in post treatment can be evaluated as a 
symptom of improvement achived by 
immunotherapy. (Figure 2, Table 2). This decrease 
encountered after treatment in nasal symptoms 
scores, which is a sign of clinical improvement, 
supports this idea. (Figure 1, Table 2). Post 
treatment values were similar in healthy controls 
(Figure 3). These results are also important in 
objectively assessing the immunotherapy . 

The high levels of Fetuin-A was associated with 
obesity, metabolic syndrome, Tip 2 diabetes, 
non-alcoholic fatty liver disorder, myocardial 
ischemia and infarctus (24-31). In one study, it 
was observed that plasma fetuin A levels were 
elevated in patients with high grade liver fat and 
serum fetuin A levels decreased after treatment 
(24). Brix et al. found that serum fetuin A levels 
decreased after gastric bypass surgery with the 
weight loss experienced in patients with morbid 
obes with high fetuin A levels (32). In our study, 
when the relationship between the age of the 
patient group and the age, sex, serum fetuin-A 
and nasal fetuin of the control group was 
investigated (Table 3), the relationship between 
serum fetuin-A levels and age was not 
determined in the control group.  In addition, 
there was no relationship between serum and 
nasal fetuin A levels and sex in both groups. AR 
prevelance decreases with age (1,33,34). 
Decreased serum fetuin levels with age in our 
study suggests that fetuin-A can be effective in 

AR pathophysiology.According to the analysis 
result of the logistic regression model created to 
assess the effect of the Serum Fetuin A and age 
on the AR development, it was determined that 
age is not effective on AR development.  
However, it was determined that increased serum 
Fetuin A level is a risk factor for AR development 
(RR:1.009, P<0.001, Figure 4, Table 5). 

Serum Fetuin A value in 555 mg/L was found 
with a sensitivity of 80%  and specifity of 80% in 
an analysis done for serum Fetuin A diagnostic 
sensivity in AR (Table 4). In the patients whose 
serum Fetuin A level was lower or higher than 
555 mg/L, the positive and negative predictive 
value of this cut-off value were found as 80%. 

CONCLUSION 

In many systemic diseases, fetuin-A level 
correlates with the severity of inflammation. 
Researchers report that fetuin- A is a marker of 
early diagnosis, severity of inflammation, risk and 
mortality in chronic diseases (24-31). In this 
study, which aimed to investigate the systemic 
and local levels of fetuin-A in AR patients, 
statistically significant changes in serum and 
nasal fetuin -A levels suggest that fetuin-A may 
be systemic and local inflammatory indicator in 
AR.  In this study, which aimed to investigate the 
systemic and local levels of fetuin-A in AR 
patients, statistically significant changes in serum 
and nasal fetuin A levels suggest that fetuin-A 
may be systemic and local inflammatory markers 
in AR. Fetuin-A levels in AR can be used as an 
independent risk factor as well as the possibility 
of being used as a means of monitoring the 
severity of disease and response to treatment. 

Further study is needed to come to a much 
clearer point regarding our information about the 
effects of this glycoprotein in AR and other 
allergic diseases.  

Acknowledgements 

We thank Mehmet Doruk, MD for assistance with 
biostatistical methodology, and Oktay Bilgir, MD, 
from Izmir Bozyaka Training and Research 
Hospital for comments that greatly improved the 
manuscript.  

  
  



276 

REFERENCES 

1. Brożek JL ,  Bousquet J ,  Agache I ,  Agarwal A ,  BachertC , Bosnic-Anticevich S et al. Allergic rhinitis and its impact on 
asthma (ARIA) guidelines-2016 Revision J Allergy Clin Immunol 2016; 140 (4); 950-8. 

2. Scadding GK, Kariyawasam HH, Scadding G, Mirakian R, Buckley RJ, Dixon T et al. BSACI guideline for the diagnosis and 
management of allergic and non-allergic rhinitis. Clin Exp Allergy 2017; 47(7): 856–89.  

3. Munoz-Cano R, Ribo P, Araujo G, Giralt E, Sanchez-Lopez J, Valero A.Severity of allergic rhinitis impacts sleep and 
anxiety: results from a large Spanish cohort. Clin Transl Allergy 2018; 8(1): 23.  

4. Meltzer EO, Bukstein DA. The economic impact of allergic rhinitis and current guidelines for treatment. Ann Allergy Asthma 
Immunol 2011; 106(Suppl 2): S12-S6. 

5. Schmitt J, Schwarz K, Stadler E, Wustenberg EG. Allergy immunotherapy for allergic rhinitis effectively prevents asthma: 
Results from a large retrospective cohort study. J Allergy Clin Immunol 2015; 136(6): 1511-6. 

6. Diamant Z, Boot JD, Mantzouranis E, Flohr R, Sterk PJ, Gerth van Wijk R. Biyomarkers in asthma and allergic rhinitis. Pulm 
Pharmacol Ther 2010; 23(6): 468-81. 

7. Belkowski SM, Boot JD, Mascelli MA, Diamant Z, de Garavilla L, Hertzog B et al. Cleaved secretory leucocyte protease 
inhibitör as a biomarker of chymase activity in allergic airway disease. Clin Exp Allergy 2009; 39(8): 1179-86. 

8. Shamji MH, Durham SR. Mechanisms of allergen immunotherapy for inhaled allergens and predictive biomarkers. J Allergy 
Clin Immunol 2017; 140(6): 1485–98. 

9. Golden PM, Gleason MM, Togias A. Cysteinil leukotrienes: multifunctional mediators in allergic rhinitis. Clin and Exp Allergy 
2006; 36(6): 689-703. 

10.  Lebreton JP, Joisel F, Raoult JP, Lannuzel B, Rogez JP, Humbert G. Serum concentration of human alpha 2 HS 
glycoprotein during the inflammatory process: evidence that alpha 2 HS glycoprotein is a negative acute-phase reactant. J 
Clin Invest 1979; 64(4): 1118-29. 

11. Ketteler M, Bongartz P, Westenfeld R, Wildberger JE, Mahnken AH, Böhm R et al. Association of low fetuin-A (AHSG) 
concentrations in serum with cardiovascular mortality in patients on dialysis: a cross-sectional study. Lancet 2003; 
361(9360): 827-33. 

12. Jersman HP, Dransfield I, Hart SP. Fetuin/alpha2-HS glycoprotein enhances phagocytosis of apoptotic cells and 
macropinocytosis by human macrophages. Clin Sci 2003; 105(3): 273-8. 

13. Ciprandi G, Passalacque G. Allergy and the nose. Clin Exp Immunol 2008; 153 (Suppl 1): 22-6. 

14. Braunstahl GJ. United airways concept what does it teach us about systemic ınflammation airways disease? Proc Am 
Thorac Soc 2009; 6(8): 652-4. 

15. Lee DKC, Jackson CM, Soutar P, Fardon TC, Lipworth BJ. Effects of single or combined histamine H1-receptor and 
leucotriene CysLT1-receptor antagonism on nasal adenosine monophosphate challange in persistent allergic rhinitis. Br J 
Clin Pharmacol 2004; 57(6): 714-9. 

16. Roberts G, Pfaar O, Akdis CA, Ansotegui IJ, Durham SR, Gerth van Wijk R et al. EAACI guidelines on allergen 
immunotherapy: allergic rhinoconjunctivitis. Allergy 2018; 73(4): 765–98.  

17. Baena-Cagnani CE, Canonica GW, Zaky Helal M, Gomez RM, Compalati E,Zernotti ME et al. The international survey on 
the management of allergic rhinitis by physicians and patients (ISMAR). World Allergy Organ J 2015; 8(1): 10.  

18. Ketteler M, Bongartz P, Westenfeld R, Wildberger JE, Mahnken AH, Böhm R et al. Association of low fetuin-A (AHSG) 
concentrations in serum with cardiovascular mortality in patients on dialysis: a cross-sectional study. Lancet 2003; 
361(9360): 827-33. 

19. 19. Demetriou M, Binkert C, Sukhu B, Tenenbaum H.C, Dennis J.W. Fetuin/alpha2-HS glycoprotein is a transforming growth 
factor-beta type II receptor mimic and cytokine antagonist. Journal of Biological Chemistry 1996; 271(22): 12755-61. 

20. Szweras M, Liu D, Partridge EA, Pawling J, Sukhu B, Clokie C et al. Alpha2-HS glycoprotein/ fetuin, a transforming growth 
factor-beta/ bone morphogenetic protein antagonistand remodelling. Journal of Biological Chemistry 2002; 277 (22): 1991-7. 

21. Holgate ST. Today’s science-tomorrow’s practise: basic mechanisms of allergy and their clinical implications. Clin Exp All 
Rev 2002; 2(1): 48-54. 

22. Kim TH, Lee SH, Lee HM, Lee SH, Lee SW, Kim WJ et al. Remodelling of nasal mucosa in mild and severe persistent 
allergic rhinitis with special reference to the distrubution of collagen, proteoglycans and lymphatic vessels. Clin Exp Allergy 
2010; 40 (12): 1742-54. 

23. Jutel M, Akdiş M, Budak F, Aebischer-Casaulta C, Wrzyszcz M, Blaser Ket al. IL-10 and TGF-beta cooperate in the 
regulatory T cell response to mucosal allergens in normal immunity and spesific immunoterapy Eur J Immunol 2003; 33(5): 
1205-14. 

24. Mori K, Ikari Y, Jono S, Emoto M, Shioi A, Koyama H et al. Fetuin-A is associated withcalcified coronary artery disease. 
Coron Artery Dis 2010; 21(5): 281-5. 



Cilt 25, Sayı 3, Temmuz-Ağustos-Eylül; 2021     277 

25. Rittig K, Thamer C, Haupt A, Machann J, Peter A, Balletshofer B et al. High plasma fetuin-A is associated with increased 
carotid intima-media thickness in a middle-aged population. Atherosclerosis 2009; 207(2): 341-2.                                                                      

26. Stefan N, Fritsche A, Weikert C, Boeing H, Joost HG, Häring HU et al. Plasma fetuin-A levels and the risk of type 2 
diabetes. Diabetes 2008; 57(10): 2762-7.                                                                         

27. Ou HY, Yang YC, Wu HT, Wu JS, Lu FH, Chang CJ. Serum fetuin-A concentrations are elevated in subjects with impaired 
glucose tolerance and newly diagnosed type 2 diabetes. Clin Endocrinol (Oxf) 2011; 75(4): 450-5.                                                                    

28. Weikert C, Stefan N, Schulze MB, Pischon T, Berger K, Joost HG et al. Plasma fetuin-a levels and the risk of myocardial 
infarction and ischemic stroke. Circulation 2008; 118(24): 2555-62.            

29. Bilgir O, Kebapcilar L, Bilgir F, Bozkaya G, Yildiz Y, Pinar P et al. Decreased serum fetuin-A levels are associated with 
coronary artery diseases. Intern Med 2010; 49(13): 1281-5.                                     

30. Pecovnik Balon B, Knehtl M, Bevc S, Jakopin E, Gorenjak M. Fetuin-A as a risk factor for mortality in hemodialysis patients. 
Wien Klin Wochenschr 2010; 122(Suppl 2): 63-7.                                     

31. Xu Y, Xu M, Bi Y, Song A, Huang Y, Liu Y, et al. Serum fetuin-A is correlated with metabolic syndrome in middle-aged and 
elderly Chinese. Atherosclerosis 2011; 216(1): 180-6.                                       

32. Brix JM, Stingl H, Höllerl F, Schernthaner GH, Kopp HP, Schernthaner G. Elevated Fetuin-A concentrations in morbid 
obesity decrease after dramatic weight loss. J Clin Endocrinol Metab 2010; 95(11): 4877-81.                                                                             

33. Kurt E, Metintaş S, Başyiğit I, Bulut I, Çoşkun E, Dabak S et al.Prevalance and risk factors allergies in Turkey: Results of a 
multicentric cross-sectional study in adults. Eur Respir J 2009; 33(4): 724-33.     

34. Jones N.Allegic rhinitis: etiology, predisposing and risk factors. Rhinology 2004; 42(2): 49-56. 

 

 

Corresponding author 

Ferda BİLGİR (Doç. Dr.)  
Izmir Katip Celebi University, Ataturk Training and  
Research Hospital, Department of  
Allergy and Immunology, İzmir     
Tel: +902322505050/5242 
fax: +902322614444 
E- mail:fbilgir@yahoo.com 
ORCID: 0000-0001-9739-1607 
 
Papatya DEĞİRMENCİ (Doç. Dr.)  ORCID: 0000-0003-0039-302x 
Ece ONUR (Prof. Dr.)  ORCID: 0000-0002-0805-6346 
Cengiz KIRMAZ(Prof. Dr.) ORCID: 0000-0001-8873-1681 
 
 



278 İzmir Eğitim ve Araştırma Hastanesi Tıp Dergisi (Medical Journal of İzmir Hospital) 

 


