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Abstract: Objective: The aim of the present study was to determine the
prevalence of abnormal thyroid function and antithyroid antibodies during pregnancy in
women with diabetes type 1 and gestational diabetes mellitus (GDM).

Methods: The study group included 83 pregnant women who attended the
Outpatient Department of the Endocrinology, Diabetes and Metabolic Disorders Clinic
in the period from 05.2009 to 11.2009. The one hundred-g. oral glucose tolerance test
(OGTT) was conducted on the pregnant women except for women with diabetes type 1.
Thyroid functions were evaluated in all the pregnant women. After routine screening for
GDM, thirty of the pregnant women were healthy and GDM was diagnosed in forty of
them. The rest, thirteen women, had diabetes type 1.

Results: The women who developed GDM showed a mean free thyroxin
concentration (fT4) significantly lower than that observed in the healthy pregnant
women and women with diabetes type 1. Among the pregnant women with GDM, 10
women or 25% had fT4 concentrations below the lower cut-off with normal thyroid-
stimulating hormone concentrations (TSH). A statistically significant difference was
found in the prevalence of antithyroid antibodies (anti-TPO) between the (30%) women
with diabetes type 1 and (10%) healthy pregnant women (p < 0.05). In the women posi-
tive for anti-TPO, TSH was significantly higher (p < 0.05).
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Conclusion: The significantly higher prevalence of hypothyroxinemia in GDM
pregnancies and anti-TPO titres in pregnancies with diabetes type 1, than in healthy
pregnant women warrants routine screening for thyroid abnormalities in these groups of
pregnant women.
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Introduction

As an autoimmune disease, type 1 diabetes mellitus can be associated
with other autoimmune disorders. Autoimmune thyroid disease is the most fre-
quent autoimmune disease associated with type 1 diabetes mellitus. The scre-
ening and diagnosis of autoimmune thyroid disease are based on the assessment
of anti-TPO [1]. About 10% of women at 16 weeks gestation are positive for
anti-TPO, in line with what is found in the general population [2]. Thyroid
dysfunction and anti-TPO in pregnancy are associated with multiple clinically
relevant events occurring before, during and after pregnancy. The presence of
anti-TPO during pregnancy may be associated with recurrent abortions, autoim-
mune hypo- and hyperthyroidism in pregnancy and an increased risk of postpar-
tum thyroiditis [3]. Several studies have concluded that anti-TPO occur more
frequently in pregnant women with diabetes type 1 than in healthy pregnant
women [4-6]. Although most type 1 diabetic patients are clinically euthyroid,
screening for anti-TPO has been recommended as there is a risk of developing
future thyroid dysfunction [7]. However, long-term prospective trials to eva-
luate the incidence and natural history of thyroid disorders in patients with type
1 diabetes are lacking [8]. Gestational diabetes mellitus (GDM) is associated
with many non-organ-specific autoantibodies. High titres of anti-TPO in a
GDM pregnancy could potentially further compromise the known foetal and
maternal complications associated with GDM [3]. However, few studies have
investigated the presence of anti-TPO in women with GDM, and no significant
association between diabetes in pregnancy and thyroid function has been repor-
ted [2, 9].

The aim of the study was to determine the prevalence of thyroid dysfun-
ction and anti-TPO during pregnancy in women with diabetes type 1 and GDM.

Methods

The pregnant women were outpatients of the Endocrinology, Diabetes
and Metabolic Disorders Department of the University Clinical Hospitalin
Skopje, R. Macedonia, in the period from 05.2009 to 11.2009. A standard dia-
gnostic 100-g 3-h fasting oral glucose tolerance test (OGTT) was administered.
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After an overnight fast and at least 3 days of unrestricted diet (> 150g carbo-
hydrate per day) and unlimited physical activity, blood was taken to determinate
plasma glucose levels. According to Carpenter and Coustan’s criteria [10] the
cut-off values were the following: fasting glycaemia: 5.3 mmol/l, 1 h: 10.0
mmol/l, 2 h: 8.6 mmol/ 1, 3 h: 7.8 mmol/l. GDM was diagnosed if two or more
of the four threshold plasma glucose values were met or were exceeded. In forty
women GDM was diagnosed. Thirty healthy pregnant women with a normal
glucose tolerance after OGTT were recruited as controls. Thirteen women with
previously diagnosed diabetes type 1 who visited the Clinic were also included
for analysis. None of the patients and controls had a personal history of thyroid
disease and none was receiving any medication that could influence thyroid
function. All the pregnant women taking part in the study gave their written
consent to be included.

We investigated the following parameters: patient’s age, body mass
index (BMI), gestational age, fT4, TSH, anti-TPO, and thyroid ultrasound. All
parameters were assessed in the groups, at the time of the first visit (for women
with diabetes type 1), or at the time of OGTT (for other pregnant women).

Blood samples were drawn at 08:00am after a 14-hour fast. Serum TSH
and free T4 concentrations were measured using an Immulite 2000 chemilumi-
nescent analyser (Siemens Medical Solutions Diagnostics, Los Angeles, CA, USA).
The normal range for TSH were 0.2—4.2 mIU/I and for fT4 10.3-24.45 pmol/l.
The sensitivity of the assays was 0.004 uIU/ml and 0.3 ng/dl, respectively. Anti-
TPO was determined by immunometric assay obtained from Diagnostic Pro-
ducts Corporation (Los Angeles, CA) and for positive test we obtained anti-
TPO > 34 iU/ml. Ultrasonographic examination of the thyroid was performed
with a CCA-220, 7.5 MHz linear transducer (Toshiba, Japan), effective length
62 mm. Echogenicity was evaluated by a standardized comparison of the echo-
genicity of the thyroid with the echogenicity of the adjacent muscles: m. ster-
nohyoideus, m. sternothyroideus and m. sternocleidomastoideus, in a longitudi-
nal scan of the thyroid lobes.

Statistical analysis was performed using the Statistics for Windows prog-
ramme, version 5, 0. Data are given as arithmetic mean =+ standard deviation and
percents. ANOVA was used to compare mean values between groups. The
significance of the differences between anti-TPO positive and negative groups
was tested using student t-test. The level of significance was set at p < 0.05.

Results

In the total group of 83 subjects, 40 (48.2%) were diagnosed as having
GDM, 13 (15.7%) were with diabetes type 1, while 30 (36.1%) were classified
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as normal. Mean maternal age was 30.8 + 5.1 years. Mean gestational age was
22.9 + 8.3 weeks. Comparisons of clinical characteristics of women are shown
in Table 1. The healthy controls and GDM were of a similar age, gestational age
and BMI. The women with diabetes type 1 were significantly younger and had a
lower BMI than the control and GDM groups. Also they visited the hospital
earlier then other two groups.

Table 1 — Tabena 1

Comparisons of clinical characteristics of pregnant women
Citopedba na kiunuyKuille KapaKilepuciiuKy Ha opemenuilie iHenu

Variables Coifgllzhé 0 Dia‘;e(t‘fz)type GDM (40) p
age (years) 30,5+5,2 274+3.8 32,1+5,1 0,012
gestational age | 5 4, ¢ 5 125472 24775 <0,001
(weeks)
BMI (kg/m?) 28,5+5,8 24,7 +5,1 28,9+ 6,1 0,011
T4 13,8+2,3 13,8 +2,1 11,7+2,4 0,0006
TSH 1,8+1,0 22+ 1,6 1,913 0,6
anti-TPO 3 (10%) 4 (30,8%) 6 (15%) -

BMI — body mass index, fT4 — free thyroxin, TSH — thyroid-stimulating hormone, anti-
TPO — antithyroid peroxides antibody.

BMI — unpexc Ha TenecHa maca, fT4 — cinobonen tupokcun, TSH — tupeoctumyu-
pauku XopMoH, anti-TPO — aHTHTENa MTPOTUB THPOUIHATA TIEPOKCHIA3a.

The women who developed GDM showed a mean fT4 concentration
significantly lower than that observed in the healthy pregnant women and wo-
men with diabetes type 1. Among the pregnant women with GDM, 10 women
or 25% had fT4 concentrations bellow the lower cut-off of 10.2 pmol/l (vs.
3.3% in control group and 7.7% with diabetes type 1).

Hypothyroidism was present in only 1 woman (1.2%) who had either
low fT4 or high TSH and she had GDM. Subclinical hypothyroidism was pre-
sent in 4 women (4.8%) who had normal fT4 and high TSH. Two of them had
GDM, one had diabetes type 1, and one was from the control group. Summary
3.3% from the control group, 7.7% with diabetes type 1, and 7.5% with GDM
had thyroid dysfunction. None had subclinical or clinical hyperthyroidism.

Healthy controls who were anti-TPO positive (3/30) had thyroid ultra-
sonografic changes. Two of them had decreased echogenicity, but normal fT4
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and TSH concentrations. The third had a larger thyroid gland (goitre) and sub-
clinical hypothyroidism. There were differences in the prevalence of anti-TPO
among the three groups. But only the differences between healthy controls and
diabetes type 1 were statistically significant (p = 0.04). Anti-TPO were found in
30.8% (vs. 10%, 15% in healthy controls and GDM, respectively) of pregnant
women with diabetes type 1.

Mean values of fT4 and TSH in the women with and without anti-TPO
are shown in Table 2. In the women positive for anti-TPO, fT4 were higher (wit
hout reaching statistical significance) while TSH was significantly higher (p =
0002).

Table 2 — Tabena 2

Thyroid function in women by thyroid antibody status
Tupouodna pynxyuja citopeod pucycitigoitio Ha aHiUIUUpouoHuitie aniiuitiend

Variables anti-TPO positive anti-TPO negative p
fT4 133+2,1 12,7+2,6 0,46
TSH 3.1+1,8 1,7+1,0 0,002
Discussion

In the present study we found that women with GDM had mean fT4
concentrations significantly lower than healthy pregnant women and women
with diabetes type 1. In humans before 20 weeks gestation, when the foetal thy-
roid gland becomes active, the mother is the unique source of thyroid hormones
[11]. This highlights the importance of adequate maternal thyroid secretion.
Recently, an increased risk of impaired cognitive development has been repor-
ted, not only in children of women with undetected or inadequately treated thy-
roid deficiency during pregnancy [12], but also in children of pregnant women
with increased titres of anti-TPO and normal thyroid function [13]. Our results
showed that pregnant women with GDM and diabetes type 1 have a prevalence
of anti-TPO (15% and 30% respectively) that is greater than that observed in the
healthy pregnant women (10%). Only the prevalence of anti-TPO between con-
trols and women with diabetes type 1 was statistically significant. This corres-
ponds with other findings. Ortega-Gonzalez et al. [14] also found no differences
in the prevalence of anti-TPO among pregnant healthy Mexican women and
women with GDM.

Multiple studies have shown that anti-TPO is present in 10% of women
at 16 weeks’ gestation [2]. The prevalence in our study was also 10% for heal-
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thy pregnant women, but 15.7% in all 83 pregnant women. This suggests that
screening for thyroid dysfunction is indicated, especially in women with diabe-
tes type 1. Also, women with anti-TPO positively had statistically higher TSH,
although their fT4 was lower, the differences did not reach statistical signifi-
cance. No postnatal follow-up was done in women positive for anti-TPO.

The problems of hypothyroidism in pregnancy include pregnancy-indu-
ced hypertension, placenta abruption, postpartum haemorrhage, impaired infant
neurodevelopment and low birth weight. The incidence of hypothyroidism in
pregnant women is estimated to be 2.5% [15]. Five (6.0%) women in this study
had hypothyroidism or subclinical hypothyroidism, and 12 (35%) women had
low fT4, but normal TSH. In the first trimester, hypothyroxinaemia was asso-
ciated with preterm laboir (OR 1.62; 95% CI 1.00-2.62) and macrosomia (OR
1.97; 95% CI 1.37-2.83) [16]. Although debated, the overall evidence seems to
suggest that isolated gestational hypothyroxinaemia should be supplemented
with thyroxin [17]. Glinoer advocates screening of all pregnant women for T4,
TSH and anti-TPO. In women with positive anti-TPO but TSH between 2 and 4
mlU/l, although normal, treatment with thyroxin should be considered [18].
Both the American Association of Clinical Endocrinologists and the Endocrine
Society support thyroid function test screening for all pregnant women. For
now, there is agreement that further research is much needed in order to provide
more objective evidence [15]. For the moment there is no consensus for scre-
ening for all pregnant women, but it should be done in high risk groups: chronic
autoimmune thyroiditis, diabetes mellitus, iodine deficiency, familial history of
thyroid disease, goitre, previous spontaneous abortion, infertility, and clinical
signs of hypothyroidism.

Conclusion

Thyroid abnormalities are frequent during pregnancies, especially
pregnancies complicated with diabetes. The significantly higher prevalence of
hypothyroxinaemia in GDM pregnancies and anti-TPO titres in pregnancies
with diabetes type 1, than in healthy pregnant women warrants routine scree-
ning for thyroid abnormalities in these groups of pregnant women.
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Pesume

IPEBAJIEHIIA HA THPOUJHA TUCOYHKINJA U ABTOUMYHOCT
KAJ BPEMEHHU )KEHH CO T'ECTAIIMCKH U THUII 1 JUJABETEC

Beakocka HakoBa B.,1 KpcreBcka B.,2 JAuMUTpOBCKH ‘I.,z CumeoHoOBa C.,3
Xanu-JIera M., Cepadumockn B.
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Hliniuii, P. Maxedonuja
? Knunuka 3a endokpunonoz uja, oujabeitiec u MeitlaboIHU HAPYULYBAtLA,
Meouyuncku gaxyniveit, Croiije, P. Makedonuja
? Knunuxa 3a Zunexono? uja u akywepcitieo, Meouyuncku ¢axynitiei,
Ckotije, P. Maxeoonuja
! Knunuka 3a 2 actupoenitiepoxeilaitionozuja, Meouyuncku gaxynitieit,
Ckoiije, P. Maxeoonuja

AmncrpaxkT: [en: [la ja ompequmMe npeBajieHIIaTa HA THPOUAHATA JUCHYHK-
1Mja ¥ aHTUTHUPOUJHUTE aHTUTENA 32 BpeMe Ha OPEMEHOCT Kaj JKCHU CO I'eCTAlMCKU U
tun 1 qujaderec.

Maitiepujanu u meitioou: Bo crynujara Oea BkiydeHd 83 OpeMEeHHU jKE€HH KOU
ce jaBuja Ha KnuHukarta 3a eHIOKpHHOIOTHja, [ujabeTec 1 MeTabOIHU HAapyLIyBamba BO
Ckomje, Bo neproaoT on Maj 10 HoemBpu 2009. Ha cute OpeMeHH ®KEHHU, OCBEH OHHE CO
IPETXOIHO AUjarHOCTUIMpPaH Aujaderec THI 1, uM Oeme HanpaseH 100 rp opaleH riy-
ko3eH TosepanteH TecT (OI'TT). Tupounnara ¢yHkuuja um Oelle UCIUTAaHA HA CHUTE
Opemenu xeHu. Ha pyTHHCKHMOT CKpMHMHT 3a recranucku amjaderec (IIM), tpuecer
Opemenu xeHu Oea 31paBu, a yetnpuecet uMaa ['JIM. Ocranarute 13 OpemMeHH KeHU
BKIIY4YEHH BO CTy/MjaTa uMaa aujabderec tum 1.

Pesynitiaitiu: Tlanuentkure co ['/IM uMaa CTaTHCTHYKM 3HAYajHO MOHMUCKH
BPETHOCTH Ha CEPYMCKHOT CII000€H THPOKCHH BO CHopes0a co 3ApaBHUTE U KEHUTE CO
nujadetec tun 1. [Tomery 6pemenure xxenu co I'/IM, 10 mmm 25% nmaa KOHIEHTpauu
Ha cII000I€H THPOKCHH II0J JOHATa ped)epeHTHA TPaHNIIa CO HOPMAITHH BPEIHOCTH Ha
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THPEOCTUMYJINPAYKUOT XOPMOH. CTaTUCTUUKU 3HAauYajHa pas3iiKa IIPOHAjI0BME BO IIpe-
BaJICHI[aTa Ha aHTUTUPOUIHU NepoKcuIa3Hu anturena (antu-TI10) momery xeHUTE O
nujaberec Tun 1 (30%) u 3npaBute Opemenu xxenu (10%), (p < 0,05). XKenure xou Gea
no3uthBHU 3a aHTH-TIIO, MMaa CTaTHCTHYKU 3HA4ajHO TOBHUCOKA KOHIIGHTpaluja Ha
THPEOCTUMYJIUPAUYKUOT XOpMOH (p < 0,05).

3axnyyox: CTaTUCTUYKY 3HA4YajHO IOBUCOKATa IPEBAJICHIA HA XUIIOTUPOKCHU-
Hemuja kaj I'ZIM u antu-TIIO Tutapor kaj OpeMeHH >keHU co nujaberec Tum 1 Hac-
IPOTH 3[paBUTe OPEMEHHU XXEHH, IO ONpPaBAyBa PYTHHCKHOT CKPHHHUHI 3a THPOWIHA
nuchyHKIMja Kaj OpeMeHN XKeHH co ujabeTec Wiu MpucyTeH pusuk dakrop 3a IIM.

Kayuynu 300poBu: OpeMeHOCT, recranucku aujaderec, nujaberec Tvm 1, THpomgHA
¢yuknuja, OI'TT.
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