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ABSTRACT

Background: Maternal thyroid autoimmunity has hazardous effects on the mother and fetus. There are controversies regarding
screening obese women during pregnancy for thyroid antibodies.

Objectives: We investigated the association between body mass index (BMI) in early pregnancy and thyroid peroxidase
antibody (TPO Ab).

Patients and methods: We recruited 225 women at 4 -8 weeks of gestation. 75 women of them had normal weight (Group
I), 75 were overweight (group II) and 75 had obesity (group III). We investigated Thyroid Stimulating Hormone (TSH), TPO
Ab, Anti thyroglobulin antibody (Tg Ab) for all participants and compared them across the 3 groups.

Results: TPO Ab was significantly the highest in obese women and on post hoc analysis, it was significantly more in each of
obese, and overweight women compared to ladies with normal BMI. On comparing the 3 groups a significant difference was
found as regards the distribution of each of TPO Ab and Tg Ab positivity being the highest in the group with maternal obesity.
All participants with normal BMI had normal TPO Ab and Tg Ab antibodies. In the overweight women, 8% had positive TPO
Ab and 3% had positive Tg Ab. In women with obesity 16% had TPO positivity and 12% had Tg Ab positivity. TSH was
significantly the highest in maternal obesity. BMI was positively correlated with TPO Ab only in obese women.

Conclusion: An association exists between maternal BMI and each of TSH, TPO Ab levels, distribution of TPO Ab and Tg
Ab positivity in early pregnancy.

Key Words: Body mass index, early pregnancy, thyroid peroxidase antibody.
Received: 04 May 2025, Accepted: 19 June 2025.

Corresponding Author: Caroline Adel Girgis Bishay, Department of Internal Medicine, Endocrinology and Diabetes Unit,
Faculty of Medicine, Ain Shams University, Cairo, Egypt., Tel.: 201003612137, E-mail: carolineadel@med.asu.edu.cg

ISSN: 2735-3540, Vol. 76, No. 3, Sep. 2025.

INTRODUCTION Controversies exist about which ladies deserve a screen
for TPO Ab in pregnancy®. Some guidelines recommend
the autoimmune screen during pregnancy only in obese

Hypothyroidism affects 3—5% of pregnant women and it pregnant women®!. There are suggestions that increased
is the most common thyroid dysfunction during pregnancy body mass index (BMI) predisposes to HT!.,

with subclinical hypothyroidism being more prevalent than

overt hypothyroidism!'!. Hashimoto’s thyroiditis (HT) is the

commonest cause of hypothyroidism in iodine-sufficient THE AIM OF THE WORK
areas. TPO Ab and Tg Ab are prevalent in 10-20% of ladies
in the reproductive period®. We searched for the association of TPO Ab and BMI in
early pregnancy. And explored the distribution of TPO Ab
Thyroid autoimmunity increases the possibility of positivity across ladies with different BMI.

adverse pregnancy outcomes. They could lead to abortion,
premature birth, and low IQ even if it’s associated with an
euthyroid or a subclinical hypothyroid status!**.
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SUBJECTS AND METHODS

Participants were recruited from Ain Shams University
Hospital and the National Institute of Diabetes and
Endocrinology.

The study was conducted on 225 women who were
pregnant at the 4"-8™ weeks of gestation. We included those
aged between 19-40 years and divided the participants
according to their BMI in line with World Health Organization
(WHO) criteria into three groups, each including 75 subjects.
Group I: included women with normal BMI between 18.5
and 24.9 kg/m?. Group II consisted of overweight participants
with BMI between 25.0 and 29.9 kg/m?. Group III: women
with obesity with BMI > 30.0 kg/ m?2.

We excluded women who were >8 weeks pregnant and
patients with a history of thyroid disease or any other chronic
diseases. Smokers and patients on any medical regimen
that may affect thyroid function, such as glucocorticoids,
amiodarone, or antiepileptic drugs were also ruled out

We took full history and preformed clinical examination
with special emphasis on thyroid gland examination, and
measurement of weight, and height for all participants. BMI
was calculated by dividing weight in kilograms by squared
height in meters.

We measured serum TSH for all participants using
Calset TSH.

TPO Ab and Tg Ab were measured for all women
using NOVA Lite thyroid kits with immunofluorescence

technique. The reference range for TPO Ab was 0-34 1U/
mL and Tg Ab was 0-115 IU/mL with TPO Ab considered
positive if > 34 IU/mL and Tg Ab positive if > 115 TU/mL.

Statistical Analysis: Data were collected, revised, coded
and entered to the Statistical Package for Social Science
(IBM SPSS) version 20. The qualitative data were presented
as number and percentages while quantitative data were
presented as mean, standard deviations and ranges when
parametric distribution. The comparison between groups
with qualitative data was done by using Chi-square test.
The Analysis of Variance (ANOVA) was used to compare
quantitative data between more than two independent groups
followed by post hoc analysis using TUKEY'S test, which
was used for comparisons of all possible pairs of group
means. Spearman correlation coefficients were used to
assess the correlation between two quantitative parameters
in the same group. Probability (p-value) was considered
significant if it was less than 0.05 and considered highly
significant if less than 0.001.

RESULTS

Group I included 75 pregnant females with a normal
BMI of a mean 21.264 + 1.908 kg/m? and a mean age of
27.240 + 4.226 years. Our results showed they all had
negative TPO and TgAb antibodies (Table 1).

Group II consisted of 75 overweight pregnant females
with mean BMI of 26.284+1.886 kg/m? and a mean of age
27.6443.55 years. TPO Ab was positive in 8% and Tg Ab
positive in 3% (Table 1).

Group III included of 75 obese pregnant females with a
mean BMI of 32.32042.255 kg/m? and a mean age of 29.66—
2.150 years and 16% had positive TPO Ab and 12% had Tg
AD positive (Table 1).

Table 1: Distribution of TPO Ab positivity and Tg Ab positivity in each group.

Groups
Group I Group I Group III
% % N %
TPO Ab positivity 0 0.00 6 8% 12 16 %
Tg Ab positivity 0 0.00 3 3% 9 12 %

We demonstrated a significant difference between the
3 groups as regards TPO Ab levels being the highest in
maternal obesity (group III). Post hoc analysis showed that
it was significantly higher in each of overweight women
(group II) and those who had obesity (group III) compared

to ladies with normal BMI (group I) but not significantly
different between obese and overweight participants as
shown in (Table 2). No significant difference was detected
between the 3 groups regarding Tg Ab levels.
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Table 2: Comparing TPO Ab levels among the 3 groups.

TPO Ab (Tu/ml) ANOVA
Groups Range Mean + SD F P-value
Group I 10-33 23312 + 7.500
Group II 13-36 26.080 + 7.050 5.508 0.005*
Group III 14-37 27.080 +7.050
TUKEY’S Test
I&IT 1&I1T N&IIT
0.051 * 0.004* 0.672

On comparing the 3 groups, we reported a significant
difference regarding the percentage of women having
positive TPO Ab (Table 3) and as regards percentage of

women having positive Tg Ab (Table 4) being both the
highest in subjects with maternal obesity (group III)

Table 3: A comparison between the three groups as regards the distribution of TPO Ab positivity.

Groups
Chi-Square
TPO Group 1 Group I Group III Total
N % N % N % N % X2 P-value
Negative 75 100.00 69 92.00 63 84.00 207 92.00
Positive 0 0.00 6 8.00 12 16.00 18 8.00 13.043 0.001%*
Total 75 100.00 75 100.00 75 100.00 225 100.00

X? Chi-square test, N-Number

Table 4: Comparison between the three groups studied as regards the distribution of TgAb positivity.

Groups
Chi-Square

TgAb Group I Group II Group III Total

N % N % N % N % X? P-value
Negative 75 100 72 96. 66 88. 2113 94.67

0.004*

Positive 0 0 3 4. 9 12 12 5.33 11.092
Total 75 100 75 100 75 100 225 100

X? Chi-square test, N-Number

TSH showed a significant difference between the 3 ladies with normal BMI (group I) and women with maternal
groups being the highest in maternal obesity (group III). obesity (group III) (Table 5)
Post hoc analysis showed a significant difference between
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Table 5: A Comparison of TSH between the 3 groups.

TSH (mlu/ml) ANOVA
Groups Range Mean + SD F P-value
Group I 12 - 34 2.252 + 0.57
Group 11 14 - 3.6 2.508 + 0. 84 5.078 0.007*
Group III 1.5 - 3.7 2.588 + 0.82
TUKEY’S Test
I&I1 1&IIT N&IT
0.055 0.007* 0.748

In subjects with maternal obesity (group III), BMI had
a positive correlation with anti TPO Ab and no correlation
with TSH and anti Tg Ab. However, the other 2 groups (I

and II) had a positive correlation between BMI and Tg Ab
but no correlation with TSH, and TPO Ab (Table 6)

Table 6: Correlation of BMI with different parameters in the studied groups.

Correlations
BMI (kg/m?)
Group I Group 11 Group III
R P-value R P-value R P-value
TSH (mlu/ml) 0.129 0.272 0.069 0.559 0.129 0.270
TPO (Iu/ml) -0.207 0.075 -0.080 0.493 0.264 0.022*
TGAD (Tu/ml) 0.290 0.012* 0.268 0.020* 0.141 0.226
DISCUSSION We found a significant difference as regards TSH

In our study pregnant women with normal weight had
negative anti TPO and TgAb. In overweight pregnant
females 8% had positive TPO Ab and 3% had Tg positive
Ab. In obese pregnant females TPO Ab positivity was 16%
and Tg Ab positivity 12%. A significant difference was
noted between the 3 groups regarding the distribution of
patients with positive TPO Ab or Tg Ab being the highest
with maternal obesity in line with Marzullo et al.” who
showed greater prevalence of TPO positivity in the obese
subjects.

Additionaly, our results showed that TPO Ab was
significantly the highest in obese women and on post hoc
analysis, it was significantly more in women with obesity,
and those who are overweight in comparison to ladies
having a BMI within normal which agrees with Han et al.
who found that obesity was linked to thyroid autoimmunity
during the period of early pregnancy!™.

Moreover, in our study BMI had a positive correlation
with anti TPO Ab in accordance with Song et al.”). There
are suggestions that the inflammatory -derived cytokines
in obesity could trigger thyroid autoimmunity. Addressing
this possibility could offer new targets therapeutic in
thyroid autoimmunity and obesity!'?.

between women with maternal obesity and those with
normal BMI which agrees with with Bastemir et al who
on comparing lean and obese women found a higher TSH
in obese females!'"! and with other studies which showed
that weight affected TSH in early pregnancy!?. On the
other hand, BMI was not correlated to TSH in women
enrolled in our study which disagreed with Pop et al. and
Gowachirapant et al.">'"] and disagreed with Iacobellis
et al. who concluded that BMI and TSH were related
positivelyt's.

At time there were suggestions that hypothyroidism
caused obesity. Yet, the correction of severe hypothyroidism
resulted in only minimal weight loss. On the other hand,
losing weight after bariatric surgery or low caloric diet
significantly reduced TSH. Accordingly, an elevated TSH
could be an outcome of increased body weight and not a
causel'?.

Screening for autoimmune disease during pregnancy
is still controversial. Some countries choose targeted
screening for women with higher risk of thyroid
dysfunction!. Many studies suggest that the higher leptin
in subjects with increased BMI helps the development of
thyroid autoimmunity!'”.
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CONCLUSION

We found an association between thyroid autoimmunity
in mothers and their BMI early in pregnancy. Our study
supports considering screening for thyroid autoimmunity
not only in obesity but also in overweight women. Detecting
TPO Ab early in pregnancy would indicate closer thyroid
function and obstetric follow up to during pregnancy
decreasing the risk of thyroid autoimmunity related
adverse events in pregnancy. Given that our study was
cross-sectional, we recommend further studies to establish
causal effect relationship between higher BMI and thyroid
autoimmunity

LIST OF ABBREVIATIONS

ANOVA: Analysis of Variance

BMI: Body mass index

TSH: Thyroid Stimulating Hormone
TPO Ab: Thyroid Peroxidase Antibodies
TgAb: Thyroglobulin Antibodies

WHO: World Health Organization

P value: Probability Value

DECLARATIONS

Our work was not funded. We have no competing
interests to declare

AUTHORS' CONTRIBUTIONS

Hanan Mohammed Ali Amer and Mona Mohammed
Abdelsalam and Caroline Adel Girgis Bishay formulated the
question designed the research. Marwa Mohamed Alsayed
Algamal did the data collection and analysis. Caroline Adel
Girgis Bishay is the main contributor in manuscript writing.

REFERENCES

1. Allan WC, Haddow JE, Palomaki GE, Williams JR,
Mitchell ML, Hermos RJ and Klein RZ. Maternal
thyroid deficiency and pregnancy complications:
implications for population screening. Journal of
Medical Screening. 2000; 7(3): 127-130.

2. Singla M., Kumar S., and Juneja. Maternal and
Fetal Outcome in Pregnancies Complicated with
Hypothyroidism in Punjabi Women. J. Evolution Med.
Dent. Sci. 2016; 5(56): 4802-4748.

3.

10.

11.

12.

Teng and Weiping. Hypothyroidism in pregnancy. The
Lancet Diabetes & Endocrinology. 2013; 3(1): 228-237.

Granfors M., Akerud H., and Berglund A. Thyroid
Testing and Management of Hypothyroidism During
Pregnancy: A Population-based Study. The Journal of
Clinical Endocrinology & Metabolism. 2013; 98(7):
2687-2692.

Negro R, Schwartz A, Gismondi R, Tinelli A,
Mangieri T and Stagnaro Green A. Thyroid antibody
positivity in the first trimester of pregnancy is associated
with negative pregnancy outcomes. The Journal of
Clinical Endocrinology & Metabolism. 2011; 96(6):
E920-E924

Donny L., Chang F., and Pearce E.N. Screening for
Maternal Thyroid Dysfunction in Pregnancy: A Review
of the Clinical Evidence and Current Guidelines.
Journal of Thyroid Research. 2013; 851326

Marzullo P, Minocci A, Tagliaferri MA, Guzzaloni
G, Blasio AD, and Medici CD. et al. Investigations of
thyroid hormones and antibodies in obesity: leptin levels
are associated with thyroid autoimmunity independent
of bioanthropometric, hormonal and weight-related
determinants. Journal of Clinical Endocrinology and
Metabolism. 2010; 95: 3965-3972.

Han C, Li C, Mao J, Wang W, Xie X, Zhou W, Li
C, Xu B, Bi L, Meng T and Du J. High body mass
index is an indicator of maternal hypothyroidism,
hypothyroxinemia, and thyroid-peroxidase antibody
positivity during early pregnancy. Bio Med Research
International. 2015;351831.

Song RH, Wang B, Yao QM, Li Q, Jia X, Zhang JA.
The Impact of Obesity on Thyroid Autoimmunity and
Dysfunction: A Systematic Review and Meta-Analysis.
Front Immunol. 2019 1:10:2349.

Duntas LH and Biondi B. The Multifold Role of Leptin
the Interconnections Between Obesity, Thyroid Function,
and Autoimmunity. Thyroid. 2013; 23(6):646-53.

M. Bastemir, F. Akin, E. Alkis, and B. Kaptanoglu.
“Obesity is associated with increased serum TSH
level, independent of thyroid function,” Swiss Medical
Weekly. 2007; 137:29-30.

Bestwick JP, John R, Maina A, Guaraldo V, Joomun
M, Wald NJ and Lazarus JH. Thyroid stimulating
hormone and free thyroxine in pregnancy: expressing
concentrations as multiples of the median (MoMs).
Clinica Chimica Acta. 2014; 430: 33-37.

686



Amer et al.

13.

14.

15.

Pop VJ, Biondi B, Wijnen HA, Kuppens SM and
LVader H. Maternal thyroid parameters, body mass
index and subsequent weight gain during pregnancy
in healthy euthyroid women. Clinical Endocrinology.
2013; 79(4): 577-583

Gowachirapant S, Melse-Boonstra A, Winichagoon
P and Zimmermann MB. Overweight increases risk
of first trimester hypothyroxinaemia in iodine-deficient
pregnant women. Maternal & Child Nutrition. 2014;
10(1): 61-71

Iacobellis G, Cristina Ribaudo M, Zappaterreno A,
Valeria Iannucci C and Leonetti F. Relationship of
thyroid function with body mass index, leptin, insulin

16.

17.

sensitivity and adiponectin in euthyroid obese women.
Clinical Endocrinology. 2005; 62(4): 487-491

Mathilde Versini, Pierre-Yves Jeandel, FEric
Rosenthal, Yehuda Shoenfeld. Obesity in autoimmune
diseases: not a passive bystander. Autoimmun Rev.
2014;13(9):981-1000.

De Pergola G, Ciampolillo A, Paolotti S, Trerotoli
P and Giorgino R. Free triiodothyronine and thyroid
stimulating hormone are directly associated with waist
circumference, independently of insulin resistance,
metabolic parameters, and blood pressure in overweight
and obese women. Clinical Endocrinology. 2007,
67(2): 265-269.

687



BODY MASS INDEX AND MATERNAL THYROID AUTOIMMUNITY

dda sal) A& DU AS)Al 48 jal) 3and) Aclia g amad) ALS pdiga Oy Jay )
Jaall fya 5_Suall

Jale Gl guls g "Jdlaall M&wsjf.“emupwuh“fughwgua
‘gl
e (e drala calall A0S Sl 5 elaall szl g Akl (cal yal and)

slaall 2aall 5 o SUll Jiha gl agnall”

BHEN Gluaall glaall Uaad d}; Jaa ellia u.\.\ajb eiy\ A_A.G 3)# JU‘ ul.@.n‘y\ sl Mﬁ)ﬂ\ 3axll 43514l dc Ll u.a).as :LM‘
Al 3zl saliaall alua Sl Jaall

Aol 3aall 3l 5 o Baliae aluad 3 55 Jandl (e 5 Sl ol jall 3 anenll ABSY 0y A8Mall (ya Liias sy
Ve 5 (V) Ao sanall) rada o35 81l YO ool (IS Jaall (e At V1 8 381 pel YYO ayiaty L 13kl g ouda sl
o) 548 5l 533l 58aT (0 5a p8 (mndy Liad (AU Ao sanallyiiand] (g g silay VO 5 (A Ao samall) 55l 805 (3 sl
LD e panall e WAl )8 5 clS Liall apand Gl g sl g 5l Baliaall alua¥) 5 48 Hall 303l 5l 5yl aliadll

At o) ja) die 5 ccliend) oLl ‘_g Lale S5 LA.:;\ 48 ,al) %Jﬂ\ Ol gyl 3aliall (-a\.u.;‘\}” QL»JLM il ;@LUS!
4,5l 231 30 ¢y 0 <l 535 i) el (e IS (A% gale JSG) e T A8 50l 3ad) 3ann 5 jad saliaall alua) IS cile sanall
_‘;a_}..\H\ ?m;j\ < e &l g sLaally

a1 5 3850l 30 5lanus oyl saliadll eu;m@gﬁ}wds@;);é@u&sﬁsdﬁ;% Ol Cile panall 45 Hlis 2ic
aall L Ll (e lad ) Ao sanall 8l s sl g 5l 5aliadll

Al 538 50l 5zl Glans 5yl Baliaall slual) (e e il siese el anall ABS 350 <l 53 S Ll apen 52l IS
Ol s sl g il aliadll

Al Ol o b g 5l Slacal (yeaal 7Y 5 Alagl A8 Hall 3aadl JlamS 5 s alaal geaal A dans culS il 31 5 ol @l 53 el b
ol gl 797 L il diandl clliaall bl & dlag) 48 )l saxd) a5

Ala) Gal s sla g il dlaal el 7YY
Aedl AVl AL gale (0 Aadi je 48 Hal) 82ad) st () sa 8 Dl shee CailS
il eluall 8 Jasd 48 50l 5aall 3lans 5y dlacaly Gilay) Uai je aneal) K J550 (S

338 ,l) sazll J\Mjﬁg\miagﬁm,aﬂsﬂ\sw)ﬂggofﬁmds{em?@\m)zywkm)\%ﬁ s dladal)
daadl (a5 5Saall il sall 8 0l s sl g 5l slacal 9 48 5ol 33l Slanns 5 s slacal dulag) w353

688



