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Abstract

Background: Abnormal maternal thyroid function during pregnancy is associated with adverse affect to
the maternal health and child development. Elevated serum thyroid stimulating hormone (TSH) in pregnant
women is associated with impaired neuropsychiatric development of the child. Presence of thyroid
peroxidase antibodies (TPO-Ab) is a significant risk factor for maternal postpartum thyroid disease. The

objective of this study was to determine prevalences of abnormal TSH and TPO-Ab in Thai pregnancies.

Methods: Serum samples were obtained from 480 pregnant women as a part of their routine antenatal
screening at Ramathibodi Hospital during August and October 2008. Measurement of TSH and TPO-Ab

was done using Chemiluminescent Microparticle Immunoassay.

Results: The prevalences of abnormal TSH and TPO-Ab in Thai pregnancies were 9.79% and 13.96%,
respectively. The highest frequency was found in 30-34 years-old age group. TSH abnormality was
significantly associated with gestational age (p=0.037). Abnormal TSH levels were mostly in first trimester

of pregnancies.

Conclusion: Since abnormal thyroid function is common in Thai pregnancies, maternal screening of TSH
and TPO -Ab should be considered.
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Introduction

Thyroid hormones are important for energy
metabolism, thermogenesis, and stimulation of growth
and development of various tissues including the
central nervous system. In the first trimester, a fetus
is completely dependent on maternal thyroid hormones
until by the end of the first trimester that the fetus
begins to produce thyroid hormone on its own."?®
Association between abnormal maternal thyroid
function during pregnancy and adverse effect to the
maternal health and child development has been
reported. Thyroid peroxidase antibody (TPO-Ab) which
found in up to 90% of patients with autoimmune
thyroid disease is the most common thyroid abnor-
mality observed in pregnant women.®” A strong
correlation has been found between TPO-Ab and risk
of spontaneous miscarriage.‘s’ Furthermore, presence
of TPO-Ab is associated with postpartum thyroid
disease and subsequent impaired development in
children.®"™ The determination of TPO-Ab in the early
gestational age could serve as identification of
pregnant at risk. Beside the TPO-Ab, serum thyroid
stimulating hormone (TSH) is the most sensitive
test for detecting mild thyroid hormone excess or
deficiency. Abnormal TSH status in pregnant women
has been associated with preterm delivery, fetal death,
abruptio placenta and impaired neuropsychological
development of fetus."*"*"® The objective of this study
was to determine the prevalences of abnormal TSH

and TPO-Ab in Thai pregnancies.

Materials and Methods

The inclusion criterion was Thai pregnant women
who are in clinical euthyroid status which identified
by history and physical examination by obstetricians
during August to October 2008. After exclusion, there
were 480 pregnant women enrolled in this study which
consisted of 134 in the first trimester, 184 in the
second trimester and 162 in the third trimester of

pregnancy. Serum samples were obtained as a part

Ramathibodi Medical Journal

of their routine antenatal screening at Ramathibodi
Hospital and stored at -200C until analyzed. TSH and
TPO-Ab were measured by Chemiluminescent
Microparticle Immunoassay (ARCHITECT; Abbott Park,
IL, USA). Reference range of TSH is between 0.35
and 4.94 mlU/L. TPO-Ab level more than 5.61 IU/mL
was determined as “positive”. Statistical data were
analyzed using Microsoft Excel and SPSS version 12

for Windows.

Results

Thyroid function of 480 clinical euthyroid Thai
pregnant women was studied. Mean maternal age
was 29.7 years (range 13-44 years). The total
prevalences of abnormal TSH and TPO-Ab in Thai
pregnancies were 9.79% (n=47) and 13.96% (n=68)
respectively. Abnormal value of TSH and anti-TPO
were classified according to maternal age groups
(figure 1). The highest frequency of abnormal thyroid
function either TSH or TPO-Ab was found in 30-34
year-old age group. However, the correlation between
TSH level and maternal age was not found (r=0.004,
p=0.49). Although there is no statistical difference,
the highest prevalence of abnormal TSH level was
found in the pregnancies in the first trimester while
the highest prevalence of TPO-Ab was presented in
pregnant the second trimester (Figure 2). About
abnormality of TSH level, there are both abnormal
high (2/47 cases, 4.3%) and low (45/47 cases, 95.7%)
level. Interestingly, TSH level was significantly higher
in the pregnant women with TPO-Ab positive
compared to the ones with TPO-Ab negative group
(Figure 3).

Discussion
Association between abnormal thyroid function
and adverse outcome of pregnancy and maternal
health has been widely reported. Thyroid hormone is
indeed essential for metabolism and development of

the fetus especially in the early time of pregnancy
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Figure 1 Prevalences of abnormal TSH and TPO-Ab according to maternal age in Ramathibodi Hospital during August to
October 2008 (x-axis represents age group and y-axis represent prevalences.)
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Figure 2 Prevalences of abnormal TSH and TPO-Ab according to trimester of pregnancy in Ramathibodi Hospital during
August to October 2008.
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Figure 3 TSH levels in Anti-TPO positive and negative group were compared.

TSH level in Anti-TPO positive group was significantly higher than negative group (p=0.002).

when there is the development of neural system. Since
the synthesis of thyroid hormone by the fetus begins
in the second trimester of pregnancy, it is totally
dependent on maternal thyroid hormones in the first
trimester. Therefore, any abnormalities of maternal
thyroid hormone during pregnancy especially in the
first trimester may affect not only the development of
the fetus but also the postpartum maternal health.
There is epidemiologic data about abnormal thyroid
function of pregnant women from many countries but
this kind of data is limited in Thailand and other South
East Asian countries. Abnormal thyroid function is
common among Thai pregnancies compare to the
data from other countries. The prevalence of abnormal
TPO-Ab level in Thai pregnancies was 13.96% which
is close to the data from Turkey (12%), Russian
(13.8%), Pakistan (11.2%), but lower than that the
United States (19%)®°"®*® There was no correlation

between TPO-Ab, maternal age and gestational age.

Elevation of TPO-Ab can exert the adverse effects
even when the mother is euthyroid in early pregnancy.
Although it is not fully understood how thyroid
autoantibody interferes with normal pregnancy but
the presence of TPO-Ab during the first trimester of
pregnancy can increase a chance of developing
postpartum thyroiditis about 70%®. Once they had a
postpartum thyroiditis, there are increased risk for
develop permanent hypothyroidism in the next 5-10
years""™.

The prevalences of abnormal TSH level in our
population is 9.79%. In our study the abnormal TSH
level was mostly present in the first trimester of
pregnancy, same as the recent study from Japan
and Russian®?. Most of abnormality of TSH level
found here is slightly low which reflects the occult or
mild maternal hyperthyroidism. The normal physiology
of pregnancy may be an explanation of this finding.

In the first trimester of pregnancy, there are number
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of important physiological and hormonal change
including increased human chorionic gonadotropin
(hCG). Since hCG and TSH share identical alpha
subunits and have similar beta subunits and receptors,
hCG can weakly turn on the thyroid hormone synthesis
which results in slightly low levels of TSH in first
trimester and return to normal level throughout the
duration of pregnancy®. To ensure this hypothesis,
the dynamic change of TSH during each trimester of
pregnancy must be further evaluated. The limitation
of this study was the cross-sectional design so
comparison of TSH levels of all trimesters of the same
pregnant woman cannot be done. However, there was
some interesting point about the association between
TSH level and presence of TPO-Ab. We found that
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TSH level was significantly higher in the presence of
TPO-Ab. This may indicate the subclinical hypothyroid
in these mothers. However, there were the pregnant
women who had TPO-Ab without abnormalities of
TSH. Both groups should be followed for the
pregnancy outcomes and postpartum maternal health
to determine the clinical significance of TPO-Ab and
TSH.

Since the prevalences of TPO-Ab and abnormal
TSH are common in Thai pregnancies, appropriate
guideline for screening the abnormality of maternal
thyroid function during pregnancy especially in the
early gestational age should be established in order
to reduce morbidity and mortality due to thyroid

disease in both mother and child.

1. Libbe K, Susan C, Annelos LB, Evelian PB, Victor JP. Neonatal Effects of Maternal Hypothyroxinemia

During Early Pregnancy. Pediatrics 2006;117:161-7.

2. Gerard NB, Delbert AF, Reed L. Maternal and fetal thyroid function. N Engl J Med 1994;331:1072-8.

3. Joanne F. Rovet.Congenital hypothyroidsm: long-term outcome. Thyroid 1999;9:741-8.

4. Shraga B, Yifat MW, Rachel ML, Ada T, Ze’ev H. Maternal Hypothyroidism May Affect Fetal Growth and
Neonatal Thyroid Function. Obstet Gynecol 2003;102:232-41.

5. Brian MC, Jodi SD, Edward W, Donald DMclntire, William B, Kenneth JL, et al. Subclinical Hypothyroidism
and Pregnancy Outcomes. Obstet Gynecol 2005;105:239-45.

6. Donllay F. Auto antibodies to thyroid peroxidase in various thyroid and autoimmune disease. In: Carayon
P, editors.Thyroid perxidase and thyroid autoimmunity. INSERM 1990:285-96.

7. Moncef F, Souheil O, Olfa M, Nabiha BT, Hedia S, Faouzia Z, et al. Thyroid disorders in pregnancy:
Frequency and association with selected disease and obstetrical complications in Tunisian women. Clin

Biochem 2008:927-31.

8. Daniel G, Marisa FS, Pierre B, Bernard L, Francois D, Marc L, et al. Pregnancy in patients with mild thyroid
abnormalities: maternal and neonatal repercussion. J Clin Endocinol Metab 1991;73:421-7.

9. Alex SG, Sheila HR, Rhoda HC, Essam EH, Michael AM, Terry FD. Detection of At-Risk Pregnancy by
Means of High Sensitive Assays for Thyroid Autoantibodies. JAMA 1990;264:1422-5.

10. Victor JP, Erica DV, Anneloes VB, Johan JW, Hans AD, Myriam H, et al. Maternal thyroid peroxidase
antibodies during pregnancy: a marker of impaired child development. J Clin Endocrinol Metab 1995;80:

3561-6.



\k‘/ 24 Ramathibodi Medical Journal

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Alex SG. A Postpartum Thyroiditis. J Clin Endocrinol Metab 2004;18:303-16.

John HL, Fawaz A, Rossana O, Arthur BP, Colin JR, Brian H. Clinical aspects of recurrent postpartum
thyroiditis. Br J Gen Pract 1997;47:305-8

Ghafoor F, Mansoor M, Malik T, Malik MS, Khan AU, Edwards R, et al. Role of thyroid peroxidase
antibodies in the outcome of pregnancy. J Coll Physicians Surg Pak 2006;16:468-71.

Davis LE, Leveno KJ, Cunningham FG. Hypothyroidism complicating pregnancy. Obstet Gynecol 1988;72:
108-12.

Leung AS, Millar LK, Koonings PP, Montoro M, Mestman JH. Perinatal outcome in hypothyroid pregnancies.
Obstet Gynecol 1993;81:349-53.

AACE Thyroid Task Force. American Association of Clinical Endocrinologists medical guidelines for clinical
practice for the evaluation and treatment of hyperthyroidism and hypothyroidism. Endocr Pract 2002;8:
457-69.

Laurence MD, Carole AS, editors. Laboratory Support for the Diagnosis and Monitoring of Thyroid Disease:
Laboratory Medicine Practice Guidelines 2003. The National Academy of Clinical Biochemistry.

Bagis T, Gokcel A, Saygili ES. Autoimmune thyroid disease in pregnancy and the postpartum period:
relationship to spontaneous abortion. Thyroid 2001;11:1049-53.

Lejeune B, Grun JP, de Nayer P, Servais G, Glinoer D. Antithyroid antibodies underlying thyroid abnormalities
and miscarriage or pregnancy induced hypertension. Br J Obstet Gynecol 1993;100:669-72.

Lijima T, Tada H, Hidaka Y, Mitsuda N, Murata Y, Amino N. Effects of autoantibidies on the course of
pregnancy and fetal growth. Obstet Gynecol 1997;90:364-9.

Kurioka H, Takahashi K, Miyazaki K. Maternal thyroid function during pregnancy and puerperal period.
Endocr J 2005;52:587-91.

Quinn F, Gridasov G, et al. Prevalences of abnormal thyroid stimulating hormone and thyroid peroxidase
antibody-positive results in a population of pregnant women in the Samara region of the Russian Federation.
Clin Chem Lab Med 2005;43:1223-6.

Joanna CG. Thyroid disorders in pregnancy. Curr Obstet & Gynaecol 2006;16:47-53.



Rama Med J 2010; 33: 19-25 25 \.}J

Original Articles/Twusciuauu

ADINLBAUBLADINAUOUNAUBLS:OU TPO-Antibodies
1a: TSH TuRsbudbAssATUISLWYUIUNIasSINASUG

Du ovwsySAU, wu.', gassmi 91dunNa, a.nu.’,
nmSusi TwavruAdsun, wu.', uryAs SunssSsuna,wu.?, fagnrl awanswd, o.nu.'

" MAdsWENEINE, > MAIIGAMIANS-uSIouane
ANLEINEAARSISUWENUIAS WISUA UMINEaeUiaa NSOINIWY

unAnQda

uni: csmuﬁmJnﬁmmmﬁﬁwmummﬁau‘ﬁ"ﬂﬁaﬂﬁTuwcﬁaé?omﬁﬁlﬂuﬁcymd’wﬁmﬁﬁwaﬁiaqmmwmmﬁomﬁm
wasWRIuINTIaNAn IssauanadNiussenineauRnUnfvesimuin1smedinu neuropsychiatric Tu
Winfiinanuafifiszdu thyroid stimulating hormone (TSH) gﬁzmwﬁamﬁﬁ wananiisz ey thyroid peroxidase
antibodies (TPO-Ab) ﬁga’iumﬁoﬁamﬁﬁﬁmﬂuﬂﬁﬂLﬁmd’wﬁmmmmiLﬁmzmzwim‘ﬁ"ﬂﬁaﬂﬁaaﬂuuwﬁaﬂaam
‘a"mqﬂizmﬁmmmﬁﬁnmﬁ?mLflumﬁmcsmuqnmmmmﬁmﬂnﬁmmizﬁu TSH uar TPO-Ab lundivsensss
21 lny

38n159%0: Tuns@nenil §¥n1smsiassdupes TSH uay TPO-Ab TaeA3 Chemiluminescent Microparticle
Immunoassay Tundavasafznalnefigznmudussuaslifivse hlsnsusend (aglun1e euthyroid state)
MenasIAnMAITgR-uIY AL UNNYAIEASISINGILIATINBUR 37U 480 578

HANISANE: ANNTNTANANNANUNATD9TEAY TSH Uas TPO-Ab Tundsasassfsnlnedadu 9.79% uaz
13.96% MuR1TL Tapwuaugngeaatungunideisnssiffiony 30-34 I uasnuianagnzavauiaUng
289 TSH ﬁuﬁuﬁu’iuneﬁuﬁmqmﬁﬁmnéﬁu (p=0.037)

asUNansAnE: mmﬁﬂﬂnﬁmmmﬁﬁwmummﬁau‘ﬁ"ﬂﬁaﬂﬁLflui‘chmaﬁﬁcyﬁq’iuﬁmwaﬁiaqmmwLLawmm
maaﬂiym’iunqmizmmmﬁaﬁomﬁﬁmﬂmﬂ fetiufamsinlidinsnsiadnnsasauiiaUnidenan lunde
AIATTNIY

Keywords: Thyroid; Pregnancy; Screening; Anti TPO; TSH.

Corresponding author: N5UA IWE\I"Umuﬁ’J’Gum, WY.
NMATTINIZINGY AU ULNNUANNASISINENUIAIINIBUR N Anenduiing NINN1 10400

E-mail: rakpz@mahidol.ac.th





