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when a subgroup analysis was performed, excluding 
those taking lipid-lowering drugs. After performing 
multiple linear regression analysis, with the change 
in circulating fetuin-A as a dependent variable and 
the changes in TG, CrP, serum globulins and LBM 
as independent variables, only the change in TG was 
significantly correlated with the change in circulating 
fetuin-A (Table 4). The change in TG over 6 months 
after bariatric surgery was not correlated with changes 
in BW, BMI, WC, BF%, Glc, Ins, HOMA-index and 
QUICKI.

DISCUSSION

The present study found that although serum fetuin-
A levels did not change 6 months after bariatric surgery, 
a reduction of circulating fetuin-A occurred more 
frequently in individuals with smaller reduction of 
globulins and CrP. Circulating fetuin-A independently 
predicted serum TG levels in a steady metabolic state, 
as well as 6 months after bariatric surgery.

We demonstrated no relationship of serum fetuin-A 
levels with BMI at baseline. The previously reported 
positive association of circulating fetuin-A with BMI 
referred to populations with a wide range of BMI, 
including not only obese patients, but also lean or 
overweight individuals.6-9 Thus, the fact that our study 
only evaluated subjects with BMI ≥35 kg/m2 may 
have limited the potential for detection of significant 
associations between circulating fetuin-A and indices 
of obesity across the relatively narrow range of BMI 
of our study. Similarly, Himmetoglu et al found that 
although circulating fetuin-A was higher in morbidly 
obese patients compared with lean or overweight con-
trols, it was not correlated with BMI in the subgroup 
of morbidly obese individuals.21 Moreover, the small 

number and the heterogeneity of the participants of 
our study may have further contributed to the absence 
of any association between circulating fetuin-A and 
indices of obesity. The positive association of circulat-
ing fetuin-A with BMI has been reported in studies 
with at least an 8 times greater number of participants 
compared with our study. The previously reported 
positive association of circulating fetuin-A levels with 
BMI is possibly causal, as indicated by the fact that 
mice null for the fetuin-A gene had lower BW and 
were more resistant to weight gain after a high-fat 
diet compared with wild type mice.22,23

The present study showed that serum fetuin-A levels 
did not change after 6 months of weight loss following 
bariatric surgery. This finding is consistent with the 
results of the study of Kahraman et al.18 Two other 
studies evaluated the changes in circulating fetuin-A 
at least 12 months after bariatric surgery.14,15 These 
studies found a decrease in serum fetuin-A levels at 
least 12 months after bariatric surgery.14,15 However, the 
abovementioned 3 studies did not perform an analysis 
of body composition. Interestingly, the change in 
circulating fetuin-A tended to be positively correlated 
with the change in LBM in our study, implying that 
a more negative nitrogen balance associated with a 
greater loss of LBM may downregulate the production 
of glycoprotein fetuin-A by the liver. Furthermore, the 
present study found that serum fetuin-A levels were 
negatively correlated with both serum globulins and 
CrP at baseline as well as 6 months after bariatric 
surgery. Weight loss is known to reduce CrP, pos-
sibly indicating a decrease in adipose tissue-induced 
inflammation.24 In this context, the downregulation of 
positive acute phase reactants after weight reduction 
is expected to be accompanied by an upregulation 
of circulating fetuin-A, which, as mentioned above, 

Table 4. Multiple linear regression analysis with the change in circulating fetuin-A as dependent variable
Dependent variable Independent  

variables
Standardized 
β coefficient

p value for each
independent variable

Adjusted R2 

for the model
p value  

for the model
Change in fetuin-A Change in TG 0.499 0.030 0.271 0.066

Change in CrP 0.045 0.824
Change in globulins - 0.271 0.212

Change in LBM 0.102 0.614

Abbreviations: CrP: C-reactive protein; LBM: Lean body mass; TG: Triglycerides.


