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The bioactive protein afamin (AFA) comes from the liver. Elevated AFA 

levels are associated with obesity and the metabolic syndrome. The most 

successful treatment for obesity is bariatric surgery (BS), leading to 

significant weight loss and metabolic benefits. Therefore, the purpose of this 

research was to evaluate the effectiveness of BS in managing type 2 diabetes 

and to summarize some of the most common vitamin and mineral 

deficiencies associated with BS, particularly the impact on AFA protein. In 

three periods, forty patients aged 40–50 years were compared with obese 

individuals prior to surgery and after six and twelve months of BS. ELISA 

was utilized to measure the quantities of AFA. Using an automated 

spectrophotometer, the Cobas E411 device measures calcium, lipid profiles, 

vitamins, and hormones. The results of the study showed that, at 6 month 

and 12 month following BS, patients' BMI, HbA1C, HOMA IR, lipid 

profile, and insulin values all decreased statistically significantly (p < 0.05); 

however, there was a statistically significant decreased in blood AFA levels. 

Following a 6-month BS group, the patient's calcium, vitamin B12 and 

vitamin D3 concentrations were all noticeably higher than those of the 

patients following a 12-month BS group was decreased. Recent research 

suggests that there may be a cause-and-effect relationship between AFA and 

obesity. Serum AFA levels decreased as a result of weight loss following 

BS. The potential of receiver operating characteristic of AFA as a metabolic 

syndrome indicator may lead to future advancements in the medical 

treatment of obesity.  

Keywords: Afamin, Bariatric surgery, Lipid profile, Obesity, Diabetes 

mellitus 

 

 

1. Introduction 

Severe obesity is defined as having a body mass 

index (BMI) of 35 kg/m2 or greater (Potter et al., 

2024). A healthy and balanced body can now be 

attained through obesity surgery, which has risen 

in popularity in recent years. But a lot of diseases 

are closely linked with surgical procedures such 

as diabetes, joint diseases, scoliosis, as well as 

cases of hormonal imbalance, polycystic ovary 

syndrome, and others (Pakhare and Anjankar, 

2024; Sitharthan, 2024; Jacquinet, 2025). For 

patients who are extremely obese and have 

exhausted nonsurgical weight loss options, 

bariatric surgery (BS), is an increasingly 

practical option. Beyond helping patients lose 

weight right away, BS improves a variety of 

health markers after surgery (Lourdes, 2025; 

Saavedra et al., 2025). The objective of BS is to 

reduce the size of the patient's stomach in order 

to limit their calorie intake. As a result, eating is 

reduced, and weight reduction happens gradually 

over time. For instance, an 80% reduction in 
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stomach size following a sleeve gastrectomy 

(SG) leads to a notable decrease in the amount of 

solid food taken and calories lost. 

As one of the most popular surgical procedures 

for weight loss, SG spares the upper portion of 

the intestine and is utilized widely in the USA, 

Europe, and many Asian countries (Honda et al., 

2024). Still, there are some side effects from 

these surgical procedures, and deficiencies in 

specific vitamins and micronutrients are 

common in post-bariatric patients (Reytor-

González et al., 2025; Eberstadt et al., 2025). It 

is believed that different BS methods have 

different effects on the absorption of 

micronutrients. SG have an effect on the 

absorption of B12, iron, zinc, selenium, and 

folate because of their pure restrictive nature, in 

addition to several studies that have looked into 

the results of physical functioning and fitness 

capacity (Nayakpara  and Vishwakarma, 2024). 

These latter results are recognized to be 

significant in the context of obesity, particularly 

given that they are thought to be significant 

mediators in the development of cardiovascular 

disease risk factors in this population (Béraud-

Peigne et al., 2024; Jones et al., 2024). The 

purpose of this systematic review was to provide 

an overview of current research on the effects of 

BS alone, foremost of which is knowing the 

health and clinical pros and cons associated with 

such surgeries, as well as identifying the 

information that those who have performed the 

surgery have regarding these surgeries and the 

repercussions that may accompany them after a 

period of time. Because surgery requires careful 

health follow-up, which is accompanied by a 

severe deficiency of nutrients, vitamins and 

minerals due to the patient’s inability to eat solid 

foods and his dependence on liquid foods in very 

small quantities that are almost not sufficient for 

the body’s need for nutrient (Wali et al., 2024; de 

Medeiros Filho et al., 2025).Thus, relying only 

on the body’s stock of substances and vitamins, 

which are certainly not sufficient to fill the 

deficiency, so the patient resorts to nutritional 

supplements (Thakur et al., 2024).  

Afamin (AFM) is a glycoprotein that was 

identified as the fourth gene belonging to the 

human albumin family, which also contains 

alpha-fetoprotein, albumin, and vitamin D 

binding protein (Kollerits et al., 2024).  AFM is 

a protein that binds to vitamin E and is mostly 

synthesized in the liver. It is released into the 

bloodstream and is a new metabolic marker for 

cancer, metabolic syndrome, and diabetes 

mellitus (DM) (Abed et al., 2023). AFM is 

associated with a number diseases, including 

papillary obesity with D.M (Yang et al., 2025). 

2. Material and methods 

Sample collection and study design 
All Iraqi patients doing BS, who were 40-50 years 

of age (n = 40) were participated. In three period, 

before surgery obese patients were compared with 

the same patients after 6 and 12 month BS. 

Individuals who underwent surgery had diabetes. 

All laboratory examinations were performed in the 

private laboratory.  

The current study includes identifying BMI was 

measured by measuring the body height and 

weight of sick and healthy people using a height 

scale in units of centimeters (cm) and weight 

using a sensitive person scale in units of 

kilograms (kg). BMI was calculated according to 

the following formula: weight (kg) / height (m2) 

(McArdle et al., 2006). 

Blood samples were obtained to assess the HbA1c, 

HOMA IR, hormones, vitamins (using Liener kit), 

and lipid profile using a colorimetric method 

according to the procedure kit provided by the 

biosystem. Utilizing the oxidase method, 

triglycerides (TG), total cholesterol (TC), and high-

density lipoprotein cholesterol (HDL-C) were 

determined. Next, using the lipid measurement and 

the Friedewald computation, low-density 

lipoprotein cholesterol (LDL-C) was calculated 

(Kalra et al., 2019). Serum AFM test kit by ELISA 

method supplied  

Statistical analysis 

Prism 9.5.0 was used to execute all analyses and 

create the necessary graphics for the data 

analysis. The information was presented as 

means ± SD independent one-way Anova to 

compare parameter means between groups; we 

performed the more general descriptive statistic 

to give a high-level summary of our results. 

Significant statistics were defined to mean with 

a p-value< 0.001. Pearson’s correlation 

coefficients (r) and their significant were used 

for analyzing results between all biochemical 

parameters. The cut-off value of anthropometric 

markers for AFA was set using receiver 
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operating characteristic (ROC) cure analysis to 

assess the relative contribution of obesity to AFA 

in the obese participants compared to the study 

subjects overall. 

4. Results 

The statistical analysis of 30 samples comparison 

was done between the studied groups (before 

surgery, after 6- and 12 months surgery). The 

comparison in Tables (1), show a significant 

difference (p < 0.05) for all properties of the 

studied BMI, Hb1Ac and AFM, a highly 

significant increase in this parameter (p < 0.001) 

when a comparison between groups. Group 1 

(G1) patients before BS, G2 patients after 6-

months BS, G3 patients after 12-months BS. The 

measured weight in the patients with D.M were 

137.4 ± 2.50 Kg and BMI 54.33 ± 1.45 Kg/Cm3, 

respectively in patients before BS. While after 6 

and 12 month BS they were 102 ± 2.00, 66 ± 2.00 

Kg, 40.23 ± 1.02 and 25.73 ± 0.64 Kg/Cm3, 

respectively and the difference between groups 

were statistically significant (p < 0.001). 

Table 1. The comparison of BMI and weight in 

three groups 

Parameters Groups 
Weight 

(Kg) 
BMI 

(Kg/Cm3) 

Mean ±SD 
G1 137.4 ± 2.50 54.33 ± 1.45 
G2 102 ± 2.00 40.23 ± 1.02 
G3 66 ± 2.00 25.73 ± 0.64 

p –value 
G1 vs.  G2, p < 0.001*** 
G1 vs.  G3, p < 0.001*** 
G2 vs.  G3, p < 0.001*** 

*** refer to highly significant. 

As it was clear in the first patients’ group with 

age of (40-50) year, the level of HOMA 

concentration (after 6-month and 12-month BS) 

was statistically significantly decreased (p< 

0.001) as compared with the patients before BS. 

This shown in the table2.  

Table 2. The comparison of HOMA IR and 

Hb1Ac in three groups 

Parameters Groups HOMA IR HbA1c 

Mean ±SD 
G1 3.23 ± 0.35 6.74 ± 0.78 
G2 2.23 ± 0.12 5.85 ± 0.59 
G3 1.3 ± 0.34 4.60 ± 0.45 

p –value 
G1vs.G2, p < 0.001** 
G1vs G3, p < 0.001*** 
G2 vs G3, p < 0.001** 

*** refer to highly significant. 

The changes in the measured lipid profile in three 

groups of the patient individuals were presented 

in Error! Reference source not found..  In the 

patients before BS, the level of TC, TG, LDL and 

VLDL increased   compared with the patients 

after 6-month BS and 12-month BS groups and 

the difference between them was statistically 

significant (p = 0.06), (p = 0.08),       (p = 0.11) 

and (p = 0.12) respectively when compared lipid 

profile before BS with patients after 6-month BS 

and 12-month BS groups. Will (p < 0.001) when 

compared between as. In HDL levels decreased 

in the patients before BS, and the difference was 

statistically significant (p = 0.46).   

Table 3. The comparison of lipid profile in three 

groups        

Parameters Mean ±SD p-value 

TC  

G1 281 ± 14.97 
G1 vs. G2, 

p= 0.06 

G2 260.6 ± 12.50 
G1 vs.  G3, 

p < 0.001*** 

G3 162 ± 10.95 
G2 vs. G3, 
p < 0.001** 

TG 

G1 251.6 ± 40.57 
G1 vs. G2, 

p = 0.08 

G2 211.4 ± 30.11 
G1 vs. G3, 

p < 0.001*** 

G3 95.61 ± 9.36 
G2 vs. G3, 

p <0.001*** 

HDL 

G1 33.23 ±0.82 
G1 vs. G2, 

p =0.46 

G2 35.80 ± 2.16 
G1 vs.  G3, 

p < 0.001*** 

G3 49.6 ± 3.20 
G2 vs.  G3, 

p < 0.001*** 

LDL 

G1 218.3 ± 17.29 
G1 vs. G2, 

p = 0.11 

G2 194.8 ± 21.53 
G1 vs. G3, 

p < 0.001*** 

G3 93.88 ± 10.67 
G2 vs. G3, 

p <0.001*** 

VLDL 

G1 50.36 ± 8.10 
G1 vs. G2, 

p  =  0.12 

G2 42.26 ± 6.30 
G1 vs. G3, 

p < 0.001*** 

G3 19.12 ± 1.86 
G2 vs. G3, 

p < 0.001*** 

*** refer to highly significant 

To look out the variation in the concentration of 

ca, Vit B12 and Vit D3 was affected in the table 

4. The groups (before BS, after 6-month and 

patients after 12 month) were divided based on 

time period. This parameter increased in G2 

(after 6 month BS) then the values decreased 

again in the G3 and the statistically significantly 

(p < 0.001). 
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Table 4. The comparison of micronutrient in 

three groups        

Parameters Mean ± SD p-value 

Ca  

G1 7.23 ± 0.57 
G1 vs. G2,  
p= 0.006** 

G2 9.13 ± 0.15 
G1 vs. G3,  
p = 0.137 

G3 6.82 ± 0.50 
G2 vs. G3, 

 p < 0.001*** 

Vit B12 

G1 273.3±25.15 
G1 vs. G2, 

p < 0.001*** 

G2 716.2 ± 1.57 
G1 vs. G3, 

p < 0.001*** 

G3 509 ± 7.93 
G2 vs. G3, 

p < 0.001*** 

Vit D3 

G1 4.10 ± 0.17 
G1 vs. G2, 

p < 0.001*** 

G2 34.17 ± 1.04 
G1 vs. G3, 
p < 0.001** 

G3 7.26 ± 0.30 
G2 vs. G3, 

p < 0.001*** 

*** refer to highly significant 

That was a slightly increase AFM in the patients 

before BS (87.69 ± 2.13) but it is decreased in the 

patients after 6 and 12-month BS (62.86 ± 2.30), 

(41.91 ± 1.08)   respectively and the difference 

between groups were statistically significant 

(p<0.001). 

 The results as well showed in the Table 5. 

Table 5. The concentration of AFM in three 

groups   

Parameters Groups Mean ±SD 

Afamin 
(ug/ ml) 

G 1 87.69 ± 2.13 

G 2 62.86 ± 2.30 

G 3 41.91 ± 1.08 

p-value 

G1vs.G2, p < 0.001** 

G1vs G3, p < 0.001*** 

G2 vs. G3, p < 0.001** 

*** refer to highly significant. 

correlation 

As per the r-person statistical approach, there 

appears to be evidence of a connection between 

the parameters based on the statistical data. 

When r approaches 1, there is a linear correlation 

between the two parameters; when r approaches 

-1, there is an inverse correlation. There is no link 

between the parameters when r gets closer to 

zero. 

 

 

 

Table 5. Correlation between all parameters 

before BS surgery 

 

Area under and the curve ROC for AFM  

The ROC curves were analyzed for AFM in 

circulation to investigate its predictive value.  

The optimal cutoff value for circulating AFA to 

predict obesity before BS in patients with 

patients after 6 and 12 month BS was found to be 

< 68.67 ng/ml, < 47.10 (sensitivity: 100%, 

specificity: 83.89%, 100%, and AUC: 1.00) at a 

95% confidence interval of (0.995 ~ 0.999) and 

p<0.001 shows in figures 1A and B). So can be 

use AFA as indicter to predict obesity with D.M. 
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Fig.1A. ROC curve of AFM (before BS- after 6 

month BS) 
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          Fig.1B. ROC curve of AFA (before BS- after   

          12 month BS) 

 

5. Discussion 

The stomach's capacity is reduced by reducing its 

size through BS (McCarty and Turro, 2025). 

Consequently, the anatomical exclusion of the 

foregut after BS is the cause of loss of weight 

(Brunaldi et al., 2024, Vélez et al., 2024) In the 

Table 2, patient D.M.'s improved insulin 

sensitivity following BS can be explained as 

lifestyle modifications, but this is not the only 

explanation. This is because the patient has lost 

weight (Rohmann et al., 2025, Harby et al., 

2025). The mean of lipid profile in the different 

groups was determined and the results are 

described in the Table 3 that showed a statistical 

comparison of TC, TG, HDL, LDL and VLDL 

between groups indicates highly significant 

increase (p< 0.001). This study provided a 

thorough investigation of the positive 

correlations between obesity and TC, TG, and 

LDL levels as well as the negative correlations 

between obesity and HDL levels (Huang et al., 

2025; Chen et al., 2025). This fundamental 

became reversed after BS (Plath et al., 2025).  

The increase occurring 6 months after BS is a 

result of taking nutritional supplements, but 

these supplements do not satisfy the body’s 

needs and as a result of poor absorption, it was 

noticed a decrease in nutrients after 12 months. 

Before undergoing BS, severely obese patients 

have a variety of nutritional deficits (Simancas-

Racines et al., 2025, Frias-Toral et al., 2025).  

The poor food choices that supply insufficient 

amounts of vitamins and minerals despite a 

bigger total calorie consumption have been 

suggested to be the cause of the less prosperous 

nutritional status after BS surgery. Intestinal 

dysbiosis is a result of poor eating habits marked 

by a lack of dietary diversity and an inadequate 

intake of essential nutrients (Salahi et al., 2025).  

Chronic diseases are linked to additional 

variables influencing the dietary status of 

patients seeking BS (Liu et al., 2025, Kawam et 

al., 2025, medication (Soliman et al., 2025, 

Ganga et al., 2025), Rapid losing weight that 

typically occurs before to surgery (O’Neill et al., 

2024) or severe dieting (Concepción-Zavaleta et 

al., 2024). According to several research 

examining the micronutrient inadequacies of BS 

candidates, there is at least one baseline vitamin 

or mineral shortage present in these patients (Ast 

et al., 2025). In the current study, the most 

prevalent dietary deficits and the prevalence of 

patients who had evaluations before BS. For 

bariatric patients, vitamin D deficiency—

measured as plasma 25(OH)D—is especially 

concerning because it is the most common 

dietary shortfall found prior to BS (Grant et al., 

2025). Sequestration of vitamin D in adipose 

tissue, as previously described, may potentially 

account for vitamin D absence in patients 

undergoing surgery for obesity, in addition to 

poor diet and rapid preoperative weight loss 

(Lee, 2025). However, some authors argue that 

the low levels of vitamin D in obesity are caused 

by dilution rather than absorbing in the expanded 

adipose tissue (Davies, 2024; Wimalawansa, 

2025.  

Significant clinical effects, such as compromised 

musculoskeletal health, secondary hyperpara-

thyroidism, increased risk of infections, or 

reduced weight loss after BS surgery, are 

associated with low levels of vitamin D in BS 

candidates (Schiavo et al., 2024). Providing 

calcium supplements exclusively to people who 

don't get enough of the mineral seems adequate 

(Soni et al., 2024). When vitamin B12 is 

absorbed while bound to proteins in food, it 

breaks free of these complexes and attaches itself 

to intrinsic factor released by parietal cells in the 

distal ileum. One important factor in the release 

of cobalamin from protein complexes is gastric 

acid (Brunaldi et al., 2025). Changes in 

gastrointestinal pathways carried on by BS, 

medicines, and gastrointestinal disorders all have 
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an impact on the complex absorption process of 

cobalamin. But more than any other vitamin in 

the vitamin B12 is stored in the liver. Therefore, 

it typically takes years of inadequate nutrition for 

cobalamin insufficiency to develop (Anwar et 

al., 2024).  

Clinical manifestations of B12 deficiency can 

include peripheral neuropathy, megaloblastic 

anemia, or neuropsychiatric symptoms 

(Ralapanawa et al., 2015). Circulating AFA 

concentration was significantly higher in the 

obese group before BS (87.69 ± 2.13) compared 

to the same patients after 6 and 12 month to BS 

(62.86 ± 2. 30, 41.91 ±1. 08) this results agreed 

to (Moulder et al., 2023). AFM was strongly 

associated with the prevalence and development 

of metabolic syndrome (Ratku et al., 2024). 

another study found a correlation between T2-

DM and AFA values, and it was thought that 

AFA could be a new marker for the follow-up of 

individuals at risk of T2-DM (Pramodkumar et 

al., 2025) In another study, the relationship 

between serum AFA and dyslipidemia (Abdullah 

et al., 2024). In this study, we observed that the 

components forming the metabolic syndrome 

regressed with BS and there was a significant 

decrease in HbA1c values of T2-DM patients. 

Table 5 shows correlation parameters with each 

other before BS surgery, insulin resistance 

shown strong negatively correlation with HbA1c 

and BMI. Also, negatively correlation with body 

fat mass, but strong positivity correlation with 

Vit D3, Ca and folate, weakly correlation with 

Vit B12 and water amount. This result agreed 

with the study of Kalmpourtzidou et al. (2024) 

and Rudzka et al. (2024). HbA1c showed strong 

negatively correlation with Vit D3, Ca, and 

folate (Kiran et al., 2024), but strong positively 

correlation with BMI (Nguyen et al., 2025).      

Vit D3 showed strong positivity correlation with 

all parameter in the Table 5 except with Vit B12 

and body fat mass there is no correlation.  

Vit B12  has strong positive correlation with TG, 

HDL, VLDL and strong negatively correlation 

with TC and LDL (Cilar Budler et al., 2025). 

Also, Ferritin and body fat mass shows 

negatively correlation with TG, HDL and VLDL 

(Bayram and Türker, 2024).  TC was negatively 

correlated with TG, HDL and VLDL. While, it 

was positively correlated with LDL, TG (Bian et 

al., 2024) 

Conclusion 

BS when combined with additional therapies to 

address weight control and comorbidities related 

to obesity, is the best course of treatment for 

morbid and complex obesity. Beyond simple 

lifestyle modifications and medication, BS 

improves metabolism and can lead to substantial, 

long-lasting weight loss.   
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