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ABSTRACT
Objectives:Within the last two decades, an increase has been seen both in autoimmune diseases and obesity,

therefore, the correlation between obesity and autoimmunity has been questioned and many studies have been

conducted on this issue. Based on this relationship, we aimed to determine whether the weight loss affects the

thyroid peroxidase (TPO) antibody levels of obese individuals with thyroid autoimmunity or not. 

Methods: The patients who were aged over 18 years, had a Body Mass Index (BMI) ≥ 30 Kg/m2 and TPO

antibody ≥ 5.60 IU/mL were included in the study. The primary endpoint was the change in TPO antibody

levels of the patients at the end of the sixth month of the follow-up. The correlations of TPO antibody levels

with anthropometric and laboratory measurements were evaluated. 

Results: At the end of the sixth month of follow-up of the patients, TPO antibody levels decreased after weight

loss (p < 0.001). No significant correlations were found between the differences in weight, fat mass, muscle
mass and TPO antibody levels (p = 0.171; p = 0.656; p = 0.939). 
Conclusions: Weight loss caused a decrease in the levels of TPO antibody levels in the obese individuals having

thyroid autoimmunity pointing that weight loss might be useful to stop the progression or lead to regression

of the disease.
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Obesity is defined as the accumulation of fat in the

body so as to cause illness and is an increasing public

health problem since it leads to hypertension, dyslipi-

demia, cardiovascular diseases, type 2 diabetes and

some cancer types [1]. It is known that genetic factors

as well as lifestyle and environmental factors play a

role in the etiology of obesity. Thyroid autoimmunity

is a disease characterized by the formation of special

antibodies which target the thyroid gland [2, 3]. 

      Thyroid peroxidase (TPO) is a molecule, which

catalyzes very important reactions such as the activa-

tion of iodine, iodination of tyrosine residues and cou-

pling of iodinated tyrosine [4]. Thyroid peroxidase an-

tibody positivity is seen in 90% of patients with

patients having thyroid autoimmunity and a better cor-

relation has been found between histological findings

of thyroiditis and TPO antibody compared to Thy-

roglobulin (Tg) antibody [5, 6]. Genetic and environ-

mental factors have also been demonstrated in the

etiology of thyroid autoimmunity. The environmental

factors triggering thyroid autoimmunity include some

nutrients (iodine, selenium, vitamin B12, vitamin D
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etc.), pesticides, radiation, some medications  (inter-

feronalpha and gamma, Tumor necrosis factor-alpha),

pregnancy, infection, stress, smoking and obesity [7]. 

      Within the last two decades, an increase has been

seen both in immune-mediated diseases and obesity,

especially in the industrialized Western countries [8,

9]. Therefore, the correlation between obesity and au-

toimmunity has been questioned and many studies

have been conducted on this issue [8, 10, 11]. It has

been shown that white adipose tissue in obesity is not

only an organ where the energy is stored, but also is

an endocrine organ, which secretes cytokines that are

named adipokines and have proinflammatory activi-

ties. It has been demonstrated that cytokines secreted

from the white adipose tissue cause inflammation, and

especially leptin among adipokines leads to proinflam-

matory effects by activating T helper (Th1) cells and

suppressing T regulatory (Treg) cells. Immune-inflam-

matory response is exaggerated by increased leptin

levels in persons with obesity, causing autoimmune re-

sponse in people with predisposition. Conversely, de-

creased leptin levels can cause immune suppression

[7, 12, 13]. Therefore, adipokines are thought to play

a key role in the interaction between adipose tissue and

immune system and in the relationship between obe-

sity, autoimmune and inflammatory diseases [8]. 

      In the result of these studies, the increasing preva-

lence of obesity and autoimmune diseases has been

linked to the relationship between adipokines and the

immune system; it has been suggested that complex

immunological alterations yield to autoimmune reac-

tions [1, 7, 14]. Based on this relationship, in this

study, we aimed to determine whether weight loss of

the obese patients with thyroid autoimmunity, who

were followed up at an obesity outpatient clinic,

caused a difference in the levels of TPO antibodies af-

fecting the course of thyroid autoimmunity. 

METHODS

Study Design 

      Data of this retrospective cohort study were ob-

tained from registries of the patients who consecu-

tively admitted to the the Istanbul Medeniyet

University, Göztepe Training and Research Hospital,

Obesity Outpatient Clinic for the purpose of losing

weight between January and July 2016. The primary

endpoint was the change in TPO antibody levels of the

patients at the end of the 6th month of follow-up. 

      The study was performed in accordance with the

Declaration of Helsinki and was approved by Istanbul

Medeniyet University Göztepe Research and Training

Hospital Ethical Committee (2019/0187). 

Participants and Data Sources 

      The inclusion criteria were being aged over 18

years, having a body mass index (BMI) ≥ 30 kg/m2, a

TPO antibody ≥ 5.60 IU/mL and having thyroid au-

toimmunity according to their TPO antibody levels.

The patients having BMI < 30 kg/m2, TPO antibody <

5.60 IU/m L and patients on antithyroid  drugs were

excluded. Age, gender, the drugs used, weight, height,

BMI, co-morbid diseases, fat mass, fat-free mass,

muscle mass and among the laboratory measurements

glucose, Hemoglobin A1c (HbA1c), insulin, Alanine

transaminase (ALT), Aspartate transaminase (AST),

thyroid-stimulating hormone (TSH), TPO antibody,

triglyceride (TG), total cholesterol (TC), low-density

lipoprotein (LDL) and high-density lipoprotein (HDL)

values were recorded from the files of 260 patients fol-

lowed-up in the obesity outpatient clinic between Jan-

uary 2016 and July 2016, who met the inclusion

criteria. The participants were followed-up every 15

days for the first three months and then monthly with

dietary counseling sessions and were prescribed a re-

duced-calorie and balanced diet (50%-55% of energy
as carbohydrate, 30%  of energy as fat, and 15%-20%

of  energy as protein) of self--prepared foods to
achieve weight loss. The correlations of TPO antibody

levels with anthropometric and laboratory measure-

ments were evaluated. The weight,  BMI,  fat mass,

fat-free mass, muscle mass and TPO antibody levels

of 78 patients who attended visits regularly, lost any

amount of weight at the end of the 6th month and

whom TPO antibody values were measured (Fig. 1)

were recorded from their files. The effect of weight

loss on TPO antibody levels was evaluated at the end

of the 6th month. Seven of 78 patients were started on

levothyroxine therapy during follow-up The levothy-

roxine doses used were as follows; 4 patients 25 mg,

1 patient 50 mg, 1 patient 75 mg, 1 patient 100 mg

levothyroxine. 

Anthropometric Measurements 

      The height of each patient was measured with a
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stadiometer (SECA) without shoes and as standing.

Weight, fat mass, fat-free mass and muscle mass of

each patient was measured with bio-impedance analy-

sis device (TANITA MC 780-MA, Tokyo, Japan).

BMI was calculated with the quetelete index (kg/m2). 

Laboratory Measurements 

      Blood samples were collected following a fasting

period of 8 to 12 hours. Fasting blood glucose, TG,

TC, LDL, HDL, ALT and AST levels were studied

with Roche Cobas 8000 analyzer, while insulin was

measured with Beckman Gulter Unicel Dx1 800 and

HbA1c using Primus MRDV with HPLC technique.

Serum reference ranges were accepted as 0.35-4.49

mIU/L for TSH and a cut-off value of 5.60 IU/mL was

taken for TPO antibody and these values were deter-

mined using the chemiluminescence (ICMA) method

with Architect I2000SR. Patients with a TSH between

0.35-4.49 mIU/L were considered to be euthyroid,

4.50-10.0 IU/mL as subclinical thyroid and > 10.0
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Fig. 1. Flowchart of inclusion/exclusion of participitants. 
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IU/mL as overt hypothyroid. Patients with an antiTPO

≥ 5.60 IU/mL were accepted to have thyroid autoim-

munity. 

Statistical Analysis 

      Data analyses were performed with the statistical

software SPSS for IBM, version 25.0 (SPSS, Inc.,

Chicago, IL). Normally distributed data were shown

as mean ± SD and the data that were not normally dis-

tributed were presented as median, minimum and

maximum values. Significant differences of normally

distributed data were assessed using a t-test and sig-

nificant difference of not normally distributed data

were analyzed using the Mann-Whitney U test. Cate-

gorical data were expressed as percentages. Pearson

correlation test was applied to test if there is a corre-

lation between weight loss and the decrease in TPO

antibodies. A paired two sample test were applied to

analyze the effect of weight loss on TPO antibodies.

P value < 0.05 was statistically significant. 

RESULTS

      Baseline characteristics of the initial and final

sample included in the study are given in Table 1.

Mean age of the participants was 49.23 ± 12.49 years.

Because most patients presenting to our obesity clinic

were women, 90.8% of the participants were female

patients. The mean BMI was found as 37.19 ± 5.19

kg/m2, mean fat mass as 38.21 ± 9.78kg, mean fat free

mass as 57.55 ± 8.16 kg and mean muscle mass as

54.23 ± 8.16 kg. Median levels of TPO antibody was

found as 169.55 (5.78-1000). The characteristics of the

initial and the final sample was similar in terms of age

(p = 0,08), gender (p = 0.09), weight (p = 0.64), BMI
(p = 0.89), fat mass (p = 0.25), fat free mass (p = 0.56),
muscle mass (p = 0.85) and TPO antibody (p = 0.54)
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(Table 1). 

      Metabolic syndrome was found in 52.04%, hyper-

tension in 32.7%, diabetes in 15.9%, depression in

9.09%, chronic heart disease in 9.09%, chronic ob-

structive pulmonary disease (COPD) in 4.1%, and ob-

structive sleep apnea syndrome (OSAS) in 2% of the

participants. 82.6% (n = 226) of the participants were

in euthyroid, 12.8% (n = 25) of them were in subclin-

ical hypothyroid and 4.6% (n = 9) of the patients were

in an overt hypothyroid state (Table 2). 

      No significant correlation was found between age,

weight, fat mass, fat free mass, muscle mass, and bio-

chemical parameters, and TPO antibody levels of the

patients. There was a weak correlation between TPO

antibody and BMI values (p = 0.042) (Table 2). The
correlation between TPO antibody and BMI values

was disappeared after adjusting for age, gender and

TSH values (p = 0.094). When the correlation between
TPO antibody levels and BMI was analyzed sepa-

rately, no correlations were detected among the pa-

tients in euthyroid, subclinical hypothyroid and overt

hypothyroid state (Table 2). 

      After adjusted for age, smoking, menopause and

TSH; no significant correlation was found between

TPO antibody and BMI and HbA1c values in female

patients (p = 0.84, p = 0.88). When both genders were
evaluated and the values were adjusted for age, smok-

ing and TSH values, no significant correlation was

found between TPO and BMI and HbA1c values (p =
0.932, p = 0.879). 
      The characteristics of the final sample including

78 patients at the baseline and 6th month as well as

the difference of the characteristics between the base-

line and 6th month is shown in Table 3. The median

TSH levels of the participants at baseline were 2.37

(0.00-39.85). 78.4% (n = 58) of the participants were

in euthyroid, 18.9% (n = 14) of them were in subclin-

ical hypothyroid and 2.7% (n = 2) of the patients were

in overt hypothyroid state. 

      The effect of weight loss on TPO antibody in the

final sample that lost weight (n = 78) was the primary

endpoint of the study and it was found that TPO anti-
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body values decreased after weight loss (p < 0.001)
(Fig. 2). When the effect of weight loss on TPO anti-

body in euthyroid, subclinical hypothyroid and overt

hypothyroid groups were analyzed separately, the ef-

fect of weight loss was more evident in the euthyroid

group than the hypothyroid group. The effect of

weight loss wasn’t observed in the overt hypothyroid

group, however the number of the patients in this

group was too small (n = 2) (Fig. 3). 

      The correlation between weight difference and

TPO antibody difference was also investigated in the

study. Weight and TPO antibody difference were cal-

culated by subtracting the weight and TPO antibody

values obtained in the second visit from the first visit.

Visually such correlation can be seen from a scatter

plot as depicted in Fig. 4. Fig. 3 implies that there is

not relationship between difference in weight and dif-

ference in TPO antibody levels (r = 0.167, p = 0.171).

Likewise, no significant correlation was found be-

tween the differences in fat mass and TPO antibody (r

= 0.067, p = 0.656) (Fig. 5) and the muscle mass and
TPO antibody values (r = -0.011, p = 0.939) at the end
of the 6th month. 

      In our laboratory, antibody titers above 1000

IU/ml could not be calculated and were reported as >

1000 IU/ml. The values reported as > 1000 IU/ml were

analyzed as 1000 IU/ml (n = 32). Therefore, the dif-

ference in TPO antibody values did not reflect the ac-

tual difference. This was the most important limitation

of our study. 

DISCUSSION

      In this study it was observed that TPO antibody

levels decreased after weight loss at the end of the 6th
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Fig. 2. The effect of weight loss on TPO antibody.
Fig. 3. The effect of weight loss on TPO antibody in euthyroid,

subclinical hypothyroid and overt hypothyroid group. 
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month of follow-up and the effect of weight loss was

more evident in the euthyroid group. 

      It has been demonstrated in a study that TPO an-

tibody titers histopathologically show the degree of

thyroid inflammation [6, 15]. In a study conducted by

dividing euthyroid persons into two groups according

to the presence of TPO antibody, higher TSH levels

were shown in persons with a positive TPO antibody

titer [7]. In a study including subclinical hypothy-

roidism, overt hypothyroidism and control groups;

there was no significant difference between subclinical

and overt hypothyroidism groups in terms of TPO an-

tibody levels, while the lowest value was found in the

control group [5]. In our study, TPO antibody levels

were significantly higher in patients with overt hy-

pothyroidism compared to those with subclinical hy-

pothyroidism and in patients with subclinical

hypothyroidism compared to the controls. There was

a significant positive correlation between TPO anti-

body and TSH levels. Our findings supported the lit-

erature. 

      There are studies showing that the risk of thyroid

autoimmunity is higher in persons with obesity and

that being overweight in childhood increases the risk

of development of thyroid autoimmunity between 60-

64 years of age [16]. In addition, it was observed that

thyroiditis is exaggerated as the level of obesity in-

creases in patients with thyroid autoimmunity [17].

Studies investigating the relationship between BMI

and TPO antibodies have reported different results. In

the Danish National Birth Cohort study examining the

correlation between BMI and the risk for development

of autoimmune diseases; linear correlations were

demonstrated between BMI and development of all

autoimmune diseases except for ankylosing spondyli-

tis, inflammatory bowel disease and sarcoidosis [14].

In a study from China, BMI was found to be correlated

with TPO antibodies in women, while this correlation

was not present in men. It has been reported that gen-

der affects the correlation between obesity and autoim-

mune thyroiditis. This was thought to have resulted

from the differences between women and men in

terms of the distribution of body fat and secretion of

adipokines and from the higher immune response in

women [18, 19]. Unlike these studies, Knudsen et al.
[20] could not detect a significant correlation between

BMI and TPO antibody. In our study, there was a sig-

nificant weak correlation between BMI and TPO an-

tibody in patients with thyroid autoimmunity, but the

significance was disappeared when the effect of TSH

was considered. 

      In a study by Chen et al. [20], when adjusted for
age, smoking, TSH, and menopause only in female pa-

tients, TPO antibody positivity was correlated with

BMI, HbA1c, HDL, LDL, TC, TG, fasting plasma

glucose (FPG) and Homeostatic Model Assessment

for Insulin Resistance (HOMA-IR). The same corre-

lation was not found when considering both genders

and only male patients [20]. In our study, 91% of all

participants were female and similarly to the above-

mentioned study, no correlation was found between

TPO antibody and these parameters when only female

patients were considered. Again, no significant corre-

lation was found between TPO antibody and these pa-

rameters when both genders were analyzed. 

      Studies have shown that obesity predisposes to

many autoimmune diseases such as rheumatoid arthri-

tis, multiple sclerosis, psoriasis, type 1 DM, inflam-
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Fig. 4. The correlation between difference in weight and

TPOAb difference in the 6th month.

Fig. 5. Correlation between difference in fat mass and

TPOAb in the 6th month.
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matory bowel disease and autoimmune thyroiditis and

increased severity of these diseases [8, 10, 21]. On the

other hand, studies about the effect of weight loss on

autoimmune diseases are limited. In a review of many

clinical trials, it was reported that psoriasis symptoms

decreased in patients who lost weight and weight loss

facilitated the treatment in these patients [22]. In a

study conducted in patients with obesity with rheuma-

toid arthritis, a correlation was reported between BMI

and number of the joints with arthritis and severity of

the disease, and improvement in body composition

should be a part of rheumatoid arthritis treatment [23].

Previous studies have only investigated the relation-

ship between change of thyroid hormone levels with

respect to body weight, ignoring the levels of TPO an-

tibodies [24]. We could not find any study conducted

about investigating the relationship between weight

loss and TPO antibodies levels in thyroid autoimmu-

nity in the literature. We consider this is the first study

about this topic. 

      In a study searching the relationship between low-

carbohydrate diet and thyroid autoimmunity, one

group was given a diet rich in vegetables, protein, milk

and dairy products, and poor in carbohydrates and the

other group was given a reduced-calorie diet. In the

carbohydrate-poor diet group a significant decrease in

TPO antibodies was observed, while no change was

detected in the reduced calorie diet group. However,

those who were on a diet poor in carbohydrates had

more weight loss. In our study, although the partici-

pants did not obey the same diet, weight loss led to de-

crease in TPO antibodies particularly in patients with

euthyroid state [25]. 

      Besides cytokines that have proinflammatory ef-

fect, adipokines which have anti-inflammatory effects

are also secreted by the adipose tissue. Studies have

shown that leptin which has proinflammatory effect

was decreased and adipokines that have anti-inflam-

matory effects were increased in patients who lost

weight after bariatric surgery [26-28] Other studies

have reported that excessive inflammatory activity

was decreased and anti-inflammatory activity was in-

creased in persons who lost weight with diet and in-

creased physical activity [26, 29]. In a study on mice,

it was found that first immune response was increased

with weight loss and then the immune response was

decreased as weight loss was continued [30]. In a ge-

netical study, it was shown that inflammation related

gene expression in adipocytes and macrophages were

modified and inflammatory response was decreased

with weight loss [31]. This could explain our result as

weight loss suppresses inflammation, and thus exces-

sive immune response occurring against this, and ac-

cordingly provides a decrease in TPO antibodies. 

      In a study that compared the patients with and

without obesity, weight loss was shown to decrease

immune response in both groups, and this decrease

was similar in these two groups [32]. In our study, all

participants were affected with obesity, and therefore

we could not perform this comparison, but we found

that weight loss decreased TPO antibodies in persons

with obesity and attributed this to the decreased im-

mune response in these persons. On the other hand, to

link the decrease in serum TPO antibody levels for six

months, relatively a short observation period, to the

reduced immune response, further controlled and

long-term studies are needed. 

Limitations 

      This study has several limitations. First, the num-

ber of participants was relatively small, and a large

part of the participants lost from the follow up. How-

ever, due to the duration of the study, the high drop-

out is expected, especially in a study examining an

obesity outpatient clinic. Second, antibody titers above

1000 IU/ml could not be calculated in our laboratory

and reported as >1000 IU/ml (n = 32). Therefore, dif-

ference in the TPO antibody levels could not be cal-

culated in an accurately. Third, the study was

conducted retrospectively and as a result it was not

possible to take a control group. Forth, since this was

a retrospective study the patients who had TPO anti-

body levels at baseline and 6th month were included

in the study. The baseline TSH values were recorded

from the patient's files however most of the patients’

TSH levels could not be obtained from their files be-

cause TSH values of the patients were checked at var-

ious times other than the 6th month. Last, hence,

mostly women refer to our obesity outpatient clinic, a

high female/male ratio was detected in the study. 

CONCLUSION

      Today, the reason for the increase in autoimmune

diseases is an issue of concern. Many factors have
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been held responsible for this increase. Many studies

have shown obesity as the most important factor for

this increase. In our study, weight loss was found to

decrease TPO antibody levels in persons with thyroid

autıimmunity. We attributed this to decreased autoim-

munity by weight loss in thyroid autıimmunity. How-

ever, further comprehensive and

randomized-controlled studies are needed to confirm

this. 
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