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Abstract

Background: Autoimmunity increases with age and is often commonly evaluated in women of the reproductive
age group. Prevalence of thyroid antibodies is common even in euthyroid pregnant women. We aim to compare
the association of thyroid antibody status on the maternal and neonatal outcomes in pregnant women with
hypothyroidism.

Methods: We conducted a cross-sectional retrospective study on 718 cases in the Aga Khan University Hospital.
Information was collected on pregnant women who have been diagnosed with hypothyroidism before conception
or during their antenatal period. Laboratory data were recorded for thyroid peroxidase antibodies, anti-
thyroglobulin antibodies, and thyroid-stimulating hormone levels. Maternal and neonatal outcomes were also noted
from medical file records. Data analysis was performed on Statistical Package for the Social Sciences version 20.0.

Results: Overall, 146 out 718 cases were included for final analysis. Thyroid peroxidase antibodies were positive in
66.4% and anti-thyroglobulin was positive in 52.1% cases, whereas 43.8% of cases had both antibodies positive. Pre-
gestational diabetes was significantly associated with thyroid autoimmunity. There was a 73% less chance of
gestational hypertension for thyroid autoimmune groups. Gestational diabetes and maternal (chronic) hypertension
were found to have an independent effect on postpartum hemorrhage. Hypertensive disorders in pregnancy were
found to have an independent risk for premature birth.

Conclusion: Our study reports a 74.7% prevalence of positive thyroid antibodies in hypothyroid pregnant women,
with higher association with pre-gestational diabetes. Gestational hypertension was least likely to occur in thyroid
autoimmune groups. None of the outcomes were independently associated with worse outcomes.
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Background
Pregnancy is a state of changing metabolic as well as
hormonal physiology. Most commonly, several
changes occur in thyroid functions during pregnancy.
Although autoimmunity in pregnancy is supposed to

be less frequent than in non-pregnant state because
of immune suppression, thyroid antibodies are rela-
tively common during pregnancy even with normal
thyroid functions with varying prevalence of 5 to 15%
[1–4]. Any failure to adapt to gestational physiological
changes results in thyroid dysfunction which poses a
risk to maternal and fetal outcomes, although there
are universal controversies [5–7]. Studies have shown
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that thyroid antibodies can adversely affect pregnancy
outcomes even in euthyroid women [8]. These anti-
bodies have also been suggested to have an independ-
ent association with adverse pregnancy outcomes [9].
The exact pathophysiology for these adverse effects is

not known but it has been speculated that presence of
anti-thyroid antibodies is part of a generalized auto-
immune imbalance that may be responsible for increased
complications [10]. Women who are positive for thyroid
antibodies before pregnancy may develop subclinical
hypothyroidism, possibly due to latent thyroid dysfunc-
tion which becomes overt due to the increasing demands
during pregnancy [11–13]. Moreover, the presence of
anti-thyroid antibodies is associated with infertility and
such women get pregnant at a delayed age placing them
in a generally high-risk category and increased fetal loss
[14, 15]. One study has suggested an increased risk of
gestational diabetes with anti-thyroid antibodies as com-
pared to antibody-negative women [16]. On the other
hand, antibody status does not affect the outcome of
postpartum hemorrhage for either subclinical
hypothyroidism or euthyroid women in a study with
healthy controls [17]. It is therefore imperative to assess
the risk of these outcomes in the individual population.
Very few studies have been reported from Pakistan

regarding the prevalence of thyroid antibodies status
[18] and outcomes of antibody-positive pregnant women
[19]. But, none of them have compared the presence or
absence of antibody status on the maternal and neonatal
outcomes of pregnancy. Therefore, we aim to compare
the outcomes of hypothyroid pregnant women to their
anti-thyroid antibody status for the first time from
Pakistan.

Methods
Study design
We conducted a retrospective chart review of
hypothyroid pregnant patients from their preconception
through the complete course of gestation, from 2008 till
2016, presenting to Aga Khan University, Karachi,
Pakistan.

Study setting
The hypothyroid pregnant females presenting to endo-
crine and obstetric clinics at the Aga Khan University
Hospital.

Sample size assumption
The sample size is calculated using Open Source
Epidemiologic Statistics for Public Health, (Open Epi)
version 3 [20]. The maternal outcomes of pregnancies
affected by hypothyroidism, from the literature
showed that spontaneous abortions were 17% [8], in
patients with thyroid peroxidase antibodies positive

(Anti-TPO +) women. Therefore, taking the frequency
of 17% as an outcome, with a 95% confidence level
and a bound on the error of ±6% the estimated
sample size was 244 pregnant women.

Sampling technique
Non-probability consecutive sampling. Purposive sam-
pling was employed.

Eligibility criteria
Inclusion criteria
We selected patients, according to the following inclu-
sion criteria:

� Hypothyroid pregnant women on levothyroxine
replacement with doses adjusted appropriately to
aim controlled hypothyroidism with TSH ≤2. 5
mIU/L throughout pregnancy [4].

� Neonates of these hypothyroid pregnant women.

Exclusion criteria
Hypothyroid pregnant women whose antibodies were
not checked were excluded from the study.

Data collection
We conducted a retrospective review of the medical
record files of pregnant women, during the years
2008–2016. We selected these women by applying
coding words of hypothyroidism and pregnancy in the
electronic medical record maintained, according to
the international classification of diseases (ICD) cod-
ing system in the Health Information and Manage-
ment System (HIMS) department of our hospital.
Data were collected by trained medical doctors. It
was randomly double-checked and corroborated by
the principal investigator. We noted the age, parity,
BMI, and comorbidities of these pregnant women.
Data of outcomes like live births, pregnancy loss (in-
cluding miscarriage, stillbirth/intrauterine death, med-
ical termination of pregnancy, and ectopic pregnancy),
gestational hypertension, pre-eclampsia, postpartum
hemorrhage, placental abruption, and mode of deliv-
ery were noted for all pregnancies from obstetric dis-
charge summaries. Neonatal outcomes including
hyperbilirubinemia, hypocalcemia, preterm birth, birth
weight, neonatal intensive care admission (NICU),
APGAR (Appearance, Pulse, Grimace, Activity, and
Respiration) score, and neonatal death were recorded
from respective neonatal file records.

Thyroid stimulating hormone levels and thyroid antibodies
TSH levels available before conception and during each
month throughout pregnancy were noted. TSH levels
were assessed by Advia Centaur (Siemens Diagnostics),
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Chemiluminescence immunoassay. The functional sensi-
tivity limit of the assay is 0.008 μIU/mL, with the assay
detection range spanning from 0.008–150 μIU/mL to
detect the lowest and highest abnormal value. The nor-
mal laboratory reference range of TSH for adults is 0.4–
4.2 μIU/mL for the age group 21–54 years in our hos-
pital. Thyroid peroxidase antibodies (anti-TPO) and
thyroglobulin antibodies (anti-TG) were assayed on
Immulite 2000 (Siemens Diagnostics) using the Chemi-
luminescence immunoassay technique. The reference
range of anti-TPO antibodies for normal healthy people
was less than 35 IU/ML, whereas for anti-TG antibodies
it was less than 40 IU/ml.

Definitions of maternal and neonatal outcomes
We defined maternal outcomes as per internationally
accepted criteria.

� Pregnancy loss: (1) Spontaneous Abortion; defined as
loss of a pregnancy at or before 20 weeks of
gestation. (2) Intrauterine death (IUD) or stillbirth;
defined as a pregnancy loss occurring after 20 weeks

of gestation [21, 22]. Other outcomes include
‘Medical termination of pregnancy’ and ‘Ectopic
pregnancy’ as determined by the clinician based on
obstetric examination and investigations.

� Gestational Hypertension (GH): Women who
started on anti-hypertensives during antenatal visits
were labeled as GH, a condition characterized by
high blood pressure that develops after week 20 in
pregnancy [23]. Others were labeled as ‘Chronic
Hypertension’.

� Pre-eclampsia: Pregnant women characterized by
both high blood pressure (> 140/90 mmHg) and
proteinuria (≥ 0.3 g/24 h) that develops after 20
weeks of gestation in a previously normotensive
woman [24].

� Postpartum Hemorrhage: Defined as a blood loss of
500 ml or more within 24 h after birth [25].

� Placental Abruption: Defined as the separation of
the placenta from uterine lining any time after the
20th week of pregnancy.

� Modes of delivery: These were noted as emergency
or elective cesarean sections, spontaneous vaginal

Fig. 1 Flow chart showing selection of our study population and antibody status
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delivery with or without episiotomy, and finally
instrumental delivery.

� Term: We divided the gestational age at birth into
‘extremely preterm (<28)’, ‘very preterm (28-31)’,
‘late preterm (32-36)’, ‘term (37-42)’ and ‘post-term
(> 42)’.

� Birth Weight: Defined as ‘Small for Gestation Age;
SGA (<2500g)’, ‘Appropriate for Gestational Age;
AGA (2500-4000g)’ and ‘Large for Gestational Age;
LGA (>4000g)’.

� Neonatal jaundice: Total bilirubin levels above 1mg/dL
checked within 48–72 h of birth.

� Low APGAR score at 5 min: We noted the one
minute APGAR score (scored from zero to ten) as a
means of assessing the baby’s physical health and
then the five-minute score for assessing how the
baby has responded to any resuscitation attempts. A
score below 7 is considered low at 5 min.

� NICU admission: Neonates requiring ICU admission
for 24 h or more.

Statistical analysis
Descriptive analysis was performed for demographic and
clinical features and results are presented as number
(percentage). We grouped BMI into underweight (< 18.5),
normal (18.5–24.9), overweight (25–29.9), and obese
(> = 30) categories. Age was categorized into different age
ranges. Similarly, parity was also categorized into different
groups. Preconception TSH was categorized into levothyr-
oxine adequately replaced (TSH ≤2.5 μIU/mL) and
inadequately replaced (TSH > 2.5 μIU/mL) groups.
Medians of TSH were calculated for each trimester and
then categorized into similar groups. We calculated the
distribution antibody status among these two groups.
Univariate analysis of maternal and neonatal outcomes of
thyroid antibody-positive hypothyroid pregnancies was

Table 1 Association of thyroid antibodies with baseline characters in hypothyroid pregnancies

Anti-TPO P
value

Anti-TG P
valuePositive

N (%)
N = 97

Negative
N (%)
N = 49

Positive
N (%)
N = 76

Negative
N (%)
N = 70

Age Groups

Age 20–25 8 (8.2) 8 (16.3) 8 (10.5) 8 (11.4)

Age 26–30 41 (42.3) 20 (40.8) 0.243 27 (35.5) 34 (48.6) 0.363

Age 31–35 28 (28.9) 16 (32.7) 27 (35.5) 17 (24.3)

Age 36 and above 20 (20.6) 5 (10.2) 14 (18.4) 11 (15.7)

Paritya

Nulliparous 30 (31.9) 20 (42.6) 0.213 22 (29.7) 28 (41.8) 0.135

Multiparous 64 (68.1) 27 (57.4) 52 (70.3) 39 (58.2)

BMI

Underweight (< 18.5) 4 (4.7) 2 (4.7) 3 (4.6) 3 (4.7)

Normal (18.5–24.9) 33 (38.4) 13 (30.2) 25 (38.5) 21 (32.8)

Overweight (25–29.9) 30 (34.9) 15 (34.9) 0.826b 25 (38.5) 20 (31.2) 0.565b

Obesity class I (30–34.9) 16 (18.6) 11 (25.6) 10 (15.4) 17 (26.6)

Obesity class II and above (> = 35) 3 (3.5) 2 (4.7) 2 (3.1) 3 (4.7)

Pre-Gestational Diabetes

Yes 2 (2.1) 6 (12.2) 0.018b 2 (2.7) 6 (8.6) 0.155b

No 94 (97.9) 43 (87.8) 73 (97.3) 64 (91.4)

Gestational Diabetes

Yes 21 (21.9) 5 (10.2) 0.083 12 (16.0) 14 (20.0) 0.530

No 75 (78.1) 44 (89.8) 63 (84.0) 56 (80.0)

Hypertension

No 84 (87.5) 38 (77.6) 65 (86..7) 57 (81.4)

Gestational Hypertension/Pre-eclampsia 6 (6.2) 7 (14.3) 0.248b 4 (5.3) 9 (12.9) 0.250b

Chronic Hypertension 6 (6.2) 4 (8.2) 6 (8.0) 4 (5.7)

Anti-TPO anti-thyroid peroxidase antibodies, Anti-TG anti-thyroglobulin antibodies, BMI Body mass index. P-values calculated by Chi-square test applied. aData of 5
cases are missing. bFischer exact test applied
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assessed using the Chi-square and Fischer Exact test.
Statistical significance was taken as P-value ≤0.05.
Odds ratios and their 95% confidence intervals (95%
CI) were used to quantify the extent of the associ-
ation of antibodies with dichotomous outcomes. To
find out the association of thyroid antibodies with
maternal and neonatal outcomes, we stepwise per-
formed multivariate logistic regression analysis for
each outcome concerning the baseline maternal fac-
tors and calculated the adjusted odds ratio. Only
those outcomes which had a statistically significant
association with maternal characteristics are de-
scribed. Data is analyzed using Statistical Package for
the Social Sciences version 20.

Results
Figure 1 describes our patient’s selection for this study.
A total of 718 cases were retrieved using hypothyroidism
and pregnancy code from the department of HIMS. Ten
cases were lost to follow up, and only 225 cases were

found to have thyroid antibodies checked. Out of these
225 cases, 78 cases had an uncertain diagnosis, so finally
146 cases were included for our analysis. In our study,
the prevalence of overall thyroid antibody positivity was
74.7% (n = 109). Individually, only anti-TPO was positive
in 22.6% (n = 33) of all cases and anti-TG in 8.2% (n = 12)
cases. Almost 44% (n = 64) cases had both antibodies
positive. Out of 146 cases, 116 cases were diagnosed
before pregnancy, and their antibodies were checked
pre-pregnancy. The remaining 30 cases had their anti-
bodies checked at different times during pregnancy
(Supplementary file 1). In those with thyroid anti-
bodies negative, 33 cases had an unknown etiology
for primary hypothyroidism, whereas, 2 had postsurgi-
cal hypothyroidism and one had post-radioactive
iodine ablation hypothyroidism and the other had
hypothyroidism following subacute thyroiditis.
Maternal characteristics and outcomes of the whole co-
hort of 718 patients had been reported in a separate paper
(MHPO-1) [26]. Medians of TSH determined before

Table 2 Association of thyroid antibodies with maternal outcomes in hypothyroid pregnancies

Maternal Outcomes Anti-TPO P value Odds
ratio

95% CI Anti-TG P value Odds
ratio

95% CI

Positive
N (%)
N = 97

Negative
N (%)
N = 49

Positive
N (%)
N = 76

Negative
N (%)
N = 70

Abortions

Yes 8 (8.2%) 4 (8.2%) 1.000 1.011 0.289- 6 (7.9%) 6 (8.6%) 0.915 1.059 0.371-

No 89 (91.8%) 45 (91.8%) 3.539 70 (92.1%) 64 (91.4%) 3.026

Gestational hypertension

Yes 7 (4.9%) 13 (16.0%) 0.005 0.267 0.102- 5 (4.3%) 15 (13.9%) 0.011 0.277 0.097-

No 137 (95.1%) 68 (84.0%) 0.701 112 (95.7%) 93 (86.1%) 0.790

Pre-eclampsia

Yes 8 (5.6%) 4 (4.9%) 1.000a 1.132 0.330–3.883 7 (6.0%) 5 (4.6%) 0.652 1.311 0.403–4.261

No 136 (94.4%) 77 (95.1%) 110 (94.0%) 103 (95.4%)

Postpartum Hemorrhage

Yes 51 (35.4%) 37 (45.7%) 0.130 0.652 0.374–1.136 43 (36.8%) 45 (41.7%) 0.450 0.814 0.476-

No 93 (64.6%) 44 (54.3%) 74 (63.2%) 63 (58.3%) 1.391

Mode of labor

Spontaneous 29 (22.8%) 10 (13.3%) 0.207 1.923b 0.878- 17 (16.5%) 22 (22.2%) 0.136 0.692b 0.342-

Induced 27 (21.3%) 24 (32.0%) 4.213 24 (23.3%) 27 (27.3%) 1.398

Augmented 20 (15.7%) 10 (13.3%) 21 (20.4%) 9 (9.1%)

Not applicable due to CS 51 (40.2%) 31 (41.3%) 41 (39.8%) 41 (41.4%)

Mode of delivery

Em-LSCS 28 (22.0%) 24 (32.0%) 0.649 0.838b 0.465- (18.4%) 33 (33.3%) 0.072 0.763b 0.432-

LSCS 48 (37.8%) 24 (32.0%) 1.512 41 (39.8%) 31 (31.3%) 1.347

Instrumental 6 (4.7%) 3 (4.0%) 6 (5.8%) 3 (3.0%)

SVD 17 (13.4%) 9 (12.0%) 11 (10.7%) 15 (15.2%)

SVD with episiotomy 28 (22.0%) 15 (20.0%) 26 (25.2%) 17 (17.2%)

Em-LSCS emergency lower segment caesarean section, SVD spontaneous vaginal delivery. P-values calculated by Chi square test applied. aFischer test applied. P-
value significant at <=0.05. bOdds ratio for spontaneous mode of labor and for C-section mode of delivery
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conception as well as in each trimester for this study are
3.17 μIU/mL (69.9%), 3.83 μIU/mL (67.8%), 2.51 μIU/mL
(74.7%) and 2.13 μIU/mL (72.6%). Distribution of anti-
TPO and anti- TG antibodies among adequately and inad-
equately replaced levothyroxine cases for each trimester is
presented in Supplementary file 2.
Table 1 summarizes the association of thyroid anti-

body status with baseline characteristics of hypothyroid
pregnancies. The majority of the women were in the age
group of 26–30 (41.8%). None of the maternal character-
istics were significantly associated with thyroid antibody
status. However, amongst the comorbid conditions, only
pre-gestational diabetes mellitus (pre- GDM) was found
to have a strong association with anti-TPO antibodies
(p-value 0.018).

Association of thyroid antibodies with maternal outcomes
The odds ratio of thyroid antibodies with maternal out-
comes is presented in Table 2. Compared to mothers
with both antibodies negative, there was a 73% less
chance of gestational hypertension with an unadjusted
odds ratio being 0.26 (p-value 0.005) for anti-TPO and

0.27 (p-value 0.011) for anti-TG. This remained signifi-
cant only for anti-TG antibodies after adjusting for
maternal age, BMI, DM, and GDM (Table 3). However,
maternal parity was an independent risk factor for gesta-
tional hypertension [adjusted OR 0.20 (p-value 0.05) for
anti-TPO and 0.20 (p-value 0.04) for anti-TG]. Out of
other maternal risk factors, GDM and maternal
(chronic) hypertension was found to have an independ-
ent effect on postpartum hemorrhage in thyroid auto-
immune groups upon multivariate logistic regression
(Table 4). But none of the other maternal outcomes had
any significant relationship with thyroid antibody status,
and there was no difference in maternal outcomes of
anti-TPO and anti-TG positive or negative groups upon
adjusting for other maternal risk factors.

Association of thyroid antibodies with neonatal outcomes
Table 5 presents the association of thyroid antibodies
with neonatal outcomes. Neonates of our hypothyroid
mothers had a 76.8% less chance of prolonged NICU
stay in those with anti-TG positive status with an odds
ratio (95% CI) of 0.232 (0.062–0.878) (p-value 0.022).

Table 3 Association of independent variables with gestational hypertension adjusted for anti-thyroid peroxidase (Anti-TPO) and anti-
thyroglobulin (Anti-TG) antibodies on multivariate logistic regression

Unadjusted OR
(95% CI)

P-value Adjusted OR
(95% CI)

P-value Unadjusted OR
(95% CI)

P-value Adjusted OR
(95% CI)

P-value

ANTI-THYROID PEROXIDASE ANTI-THYROGLOBULIN

Yes 1 0.095 1 0.08 1 0.047 1 0.04*

No 2.50 (0.85–7.38) 2.17 (0.92–7.26) 3.35 (1.01–11.08) 3.12 (1.73–4.53)

AGE GROUPS

Age 20–25 1 1

Age 26–30 0.45 (0.26–1.45) 0.34 0.45 (0.26–1.45) 0.34

Age 31–35 0.25 (0.15–1.33) 0.25 (0.15–1.33)

Age 36 and above 0.36 (0.12–1.56) 0.36 (0.12–1.56)

PARITY

Nulliparous 1 1 1 1

Primiparous 0.67 (0.20–2.23) 0.04 0.78 (0.44–0.96) 0.05* 0.67 (0.20–2.23) 0.04 0.84 (0.54–0.96) 0.04*

Biparous/
multiparous

0.11 (0.012–0.95) 0.20 (0.12–1.02) 0.11 (0.012–0.95) 0.20 (0.1–1.3)

BODY MASS INDEX

Underweight/
Normal

1 0.194 1 0.194

Overweight/obese 2.39 (0.64–8.89) 2.39 (0.64–8.89)

PRE GESTATIONAL DIABETES

Yes 3.17 (0.58–17.39) 0.182 3.17 (0.58–17.39) 0.182

No 1 1

GESTATIONAL DIABETES

Yes 0.3 (0.03–2.38) 0.25 0.3 (0.03–2.38) 0.25

No 1 1

*Fischer test applied. P-value significant at <=0.05
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Similarly, neonatal respiratory distress syndrome (NRDS)
in a neonate is 87.3% less predictable in the anti-TG
positive group with an odds ratio (95% CI) of 0.127
(0.015–1.064) (p-value 0.033). However, these outcomes
had no significant association upon adjusting for other
maternal factors. Hypertensive disorders in pregnancy
were the only maternal factor found to have an inde-
pendent risk for premature birth in antibody-positive
groups upon multivariate logistic regression (Table 6).

Discussion
Our study found overall 66.4% of the women to be anti-
TPO positive and 52.1% to be anti-TG positive amongst
hypothyroid pregnant cohort (including overlapping and
alone positive cases for each antibody, ref. Fig. 1). We
compared 6 maternal and 12 distinct neonatal outcomes
for thyroid antibody status as prior studies demonstrated
an associated risk with several thyroid autoimmune

disorders. Our women were on levothyroxine replace-
ment and the only significant difference between
adequately and inadequately replaced levothyroxine
cases was found during the second trimester (p-value
0.007). Only pre-gestational diabetes was significantly as-
sociated with anti-TPO antibodies in our study. Auto-
immunity was associated with less chance of gestational
hypertension, less prolonged stay in NICU for neonates
and lesser possibility of developing NRDS. However,
hypertensive disorders of pregnancy and GDM were
found to have an independent risk of postpartum
hemorrhage, and only hypertensive disorders are associ-
ated with an independent risk of premature birth in our
study.
In an earlier study from our center, a 13.5% prevalence

of anti-TPO was reported in a population of 943 sub-
jects [18]. The presence of thyroid anti-TPO antibodies
was found positive in 40% of hypothyroid pregnant

Table 4 Association of independent variables with postpartum hemorrhage adjusted for anti-thyroid peroxidase (Anti-TPO) and anti-
thyroglobulin (Anti-TG) antibodies on multivariate logistic regression

Unadjusted OR
(95% CI)

P-value Adjusted OR
(95% CI)

P-value Unadjusted OR
(95% CI)

P-value Adjusted OR
(95% CI)

P-value

ANTI-THYROID PEROXIDASE ANTI-THYROGLOBULIN

Positive 1 1 1 1

Negative 1.46 (0.72–2.99) 0.29 1.56 (0.35–1.92) 0.21 1.36 (0.68–2.69) 0.88 1.45 (0.83–3.16) 0.74

AGE GROUPS

Age 20–25 1 1

Age 26–30 1.07 (0.32–3.5) 0.11 1.07 (0.32–3.5) 0.11

Age 31–35 0.85 (0.23–2.87) 0.85 (0.23–2.87)

Age 36 and above 2.8(0.74–10.47) 2.8(0.74–10.47)

PARITY

Nulliparous 1 1

Primiparous 0.68 (0.38–1.62) 0.60 0.68 (0.38–1.62) 0.60

Biparous/multiparous 1.01 (0.44–2.29) 1.01 (0.44–2.29)

BODY MASS INDEX

Underweight/Normal 1 0.253 1 0.253

Overweight/obese 1.53 (0.73–3.17) 1.53 (0.73–3.17)

PRE GESTATIONAL DIABETES

Yes 1.91 (0.45–8.02) 0.373 1.91 (0.45–8.02) 0.373

No 1 1

GESTATIONAL DIABETES

Yes 3.84 (1.64–9.28) 0.03 3.35 (2.61–4.21) 0.01* 3.84 (1.64–9.28) 0.03 2.38 (1.54–3.45) 0.012*

No 1 1 1 1

HYPERTENSION

No 1 1 1 1

Pre-eclampsia/ Gestational
Hypertension

2.68 (1.32–4.07) 0.01 2.82 (2.02–4.16) 0.04* 2.68 (1.32–4.07) 0.01 3.01 (2.14–4.27) 0.029*

Chronic Hypertension 5.36 (1.31–21.87) 3.21 (1.59–4.56) 5.36 (1.31–21.87) 3.21 (1.59–4.56)

*Fischer test applied. P-value significant at <=0.05
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Table 5 Association of thyroid antibodies with neonatal outcomes in hypothyroid pregnancies

Anti-TPO P value Odds
ratio

95% CI Anti-TG P value Odds
ratio

95% CI

Neonatal outcomes Positive
N (%)
N = 83

Negative
N (%)
N = 44

Positive
N (%)
N = 64

Negative
N (%)
N = 63

Low APGAR at 5min

Yes 1 (1.2%) 0 (0.0%) 1.000a 1.524 1.343- 0 (0.0%) 1 (1.6%) 2.049 1.712-

No 82
(98.8%)

43
(100.0%)

1.731 64
(100.0%)

61
(98.4%)

0.492a 2.452

Premature Birth

Yes 18
(21.7%)

13
(29.5%)

0.593 0.660 0.287–
1.517

13
(20.3%)

18
(28.6%)

0.307 0.637 0.281-

No 65
(78.3%)

31
(70.5%)

51
(79.7%)

45
(71.4%)

1.444

Low birth weight

Yes 18
(22.0%)

10
(22.7%)

0.920 0.956 0.398–
2.300

10
(15.6%)

18
(29.0%)

0.070 0.453 0.190-

No 64
(78.0%)

34
(77.3%)

54
(84.4%)

44
(71.0%)

1.080

Neonatal Respiratory distress

Yes 5 (6.0%) 3 (6.8%) 0.861 0.876 0.199- 1 (1.6%) 7 (11.1%) 0.033a 0.127 0.015-

No 78
(94.0%)

41
(93.2%)

3.850 63
(98.4%)

56
(88.9%)

1.064

Sepsis

Yes 2 (2.4%) 2 (4.5%) 0.609a 0.519 0.071- 1 (1.6%) 3 (4.8%) 0.302 0.317 0.032-

No 81
(97.6%)

42
(95.5%)

3.813 63
(98.4%)

60
(95.2%)

3.137

Neonatal Jaundice

Yes 32
(38.6%)

12
(27.3%)

0.204 1.673 0.754- 23
(35.9%)

21
(33.3%)

0.758 1.122 0.540-

No 51
(61.4%)

32
(72.7%)

3.713 41
(64.1%)

42
(66.7%)

2.332

Hypocalcaemia

Yes 4 (4.8%) 3 (6.8%) 0.693a 0.692 0.148- 2 (3.1%) 5 (7.9%) 0.235 0.374 0.070-

No 79
(95.2%)

41
(93.2%)

3.240 62
(96.9%)

58
(92.1%)

2.005

NICU admission < 24 h

Yes 0 (0.0%) 0 (0.0%) – – – 0 (0.0%) 0 (0.0%) – – –

No 83
(100.0%)

44
(100.0%)

64
(100.0%)

63
(100.0%)

NICU admission > 24 h

Yes 10
(12.0%)

4 (9.1%) 0.613 1.370 0.404–
4.649

3 (4.7%) 11
(17.5%)

0.022 0.232 0.062–
0.878

No 73
(88.0%)

40
(90.9%)

61
(95.3%)

52
(82.5%)

Neonatal death

Yes (Early & Late) 2 (2.4%) 0 (0.0%) 0.544a 1.543 1.356- 2 (3.1%) 0 (0.0%) 0.496a 2.016 1.690-

No 81
(97.6%)

44
(100.0%)

1.756 62
(96.9%)

63
(100.0%)

2.406

Gestational age

Preterm (28–36) 21
(25.3%)

13
(29.5%)

0.607 1.238b 0.548- 16
(25.0%)

18
(28.6%)

0.649 1.200 0.546-
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females in an Indian epidemiological study [27], while an
Iranian study reported 12.8 and 8.5% prevalence of anti-
TPO and anti-TG antibody positivity in their population
of 600 pregnant females [28]. More differences in data
are reported even from the same region in the literature,
as anti-TPO was positive in 27.8% of pregnant women in
another study from India [29]. These differences could
be related to iodine intake in the general population [30]
and the timing of antibody evaluation during gestation,
as the autoimmunity progressively declines [31, 32].
Thus, the lack of universal recommendations about
screening strategies due to insufficient evidence by the
endocrinologists and obstetricians has resulted in con-
fusing reports about the antibody prevalence and preg-
nancy outcome risks [33].
The relationship between type 1 diabetes and thy-

roid autoimmunity is well established in the literature
[34, 35]. On the other hand, the occurrence of GDM
in the thyroid autoimmune group is also evident in
several studies [36, 37]. Very few studies are available
to describe the relation between thyroid antibodies
and pre-GDM. Our study reported a significant asso-
ciation of anti-TPO antibodies in the pre-GDM group
which is different from that reported in earlier studies
by Shahbazian et al. [38] and Konar et al. [39] and
even in a recent report from Ghamri et al. [40].
According to the literature, a higher rate of miscar-

riages is associated with anti-TPO positive cases [41–
44], but several studies report no significant effect on
the incidence of abortion or other adverse pregnancy
outcomes due to raised thyroid antibodies, supporting
our findings [45–47].
Moncef Feki et al. reported that women with posi-

tive anti-TPO have a higher prevalence of gestational
hypertension and other adverse pregnancy outcomes
[48]. However, in a prospective Indian study on 1000
women, no differences were observed for the occur-
rence of any hypertensive disorders of pregnancy
along with several other outcomes [15]. In this study

an interesting association of gestational hypertension
with an anti-TPO antibody has been found, where,
more women with normal blood pressure had anti-
body positivity even before pregnancy, as reported in
a systematic review by Nazarpour et al. [49]. This is
somewhat also similar to a case-control study by Alvi
A. et al. in which there were more antibody-positive
cases in the normotensive or control group (p-value =
0.007) [50]. Our study showed that the presence of
GDM and hypertension had an independent risk of
postpartum hemorrhage, even after adjusting for thy-
roid antibody status and other maternal risk factors,
as reported recently [51, 52].
Neonates of hypothyroid mothers are generally

reported to have prolonged NICU stay than euthyroid
women [53, 54]. In two large studies, by Negro et al. and
Meena A. et al. there was no significant association
between thyroid antibody positivity and NICU admission
[55, 56], but they had analyzed only anti-TPO antibodies
in their study designs. Our analysis showed a significant
chance of less prolonged NICU stay with negative anti-
TG antibodies which is unusual and never reported
before. However, there was no risk of prolonged ICU
stay in anti-TPO positive groups (OR 1.370, 95% CI,
0.404–4.649, p-value 0.613).
Literature is scarce about the association of maternal

thyroid disorders and neonatal respiratory distress syn-
drome, nevertheless, with controversial views [54, 57].
The effect of thyroid autoimmunity is even more
rarely reported for this particular outcome. A study
from Negro et al. reported a greater association of
NRDS (p-value 0.005) with anti-TPO antibody posi-
tivity [55]. However, our study reported a rare find-
ing of a lesser chance of NRDS in those with anti-
TG antibodies. We need to further analyze these
findings in large prospective studies. Furthermore,
the presence of hypertensive disorders in pregnancy
had an independent risk of premature birth in our
neonates, as reported in the literature [58].

Table 5 Association of thyroid antibodies with neonatal outcomes in hypothyroid pregnancies (Continued)

Anti-TPO P value Odds
ratio

95% CI Anti-TG P value Odds
ratio

95% CI

Neonatal outcomes Positive
N (%)
N = 83

Negative
N (%)
N = 44

Positive
N (%)
N = 64

Negative
N (%)
N = 63

Term (37–42) 62
(74.7%)

31
(70.5%)

2.797 48
(75.0%)

45
(71.4%)

2.635

Birth weight

Small for Gestational Age (SGA <2500) 19
(23.2%)

10
(22.7%)

0.955 1.025 0.429- 11
(17.2%)

18
(29.0%)

0.114 0.507 0.217-

Appropriate for Gestational Age (AGA
2500–4000)

63
(76.8%)

34
(77.3%)

2.452 53
(82.8%)

44
(71.0%)

1.187

P-values calculated by Chi square test applied. aFischer exact test applied. APGAR, Appearance, Pulse, Grimace, Activity, and Respiration. NICU, neonatal intensive
care admission. bOdds ratio for Preterm
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Moreover, a similar finding was published decades
ago in the hypothyroid pregnant population [59].
There are several limitations to our study, the most

important being that, the results of this study cannot
be generalized to all pregnant populations as screen-
ing for thyroid dysfunction or autoimmunity is not
universally performed. This study, however, can be
regarded as a baseline reflection of our hypothyroid
pregnant population. Moreover, this is the only study
with a large number of patients from a tertiary hos-
pital in Pakistan.

Conclusion
Our study reports a 74.7% prevalence of positive thyroid
antibodies in hypothyroid pregnant women. These anti-
bodies had a higher association with diabetes mellitus.
With our research, we propose that normal blood

pressure rather than gestational hypertension, either
before or during pregnancy was significantly associated
with thyroid autoimmunity. The positive antibody was
associated with less prolonged NICU admission and less
neonatal respiratory distress syndrome in the neonates
of hypothyroid mothers.
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TSH: Thyroid Stimulating Hormone; FT4: Free Thyroxine; TPO: Thyroid
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Table 6 Association of independent variables with premature birth adjusted for anti-thyroid peroxidase (Anti-TPO) and anti-
thyroglobulin (Anti-TG) antibodies on multivariate logistic regression

Unadjusted OR
(95% CI)

P-value Adjusted OR
(95% CI)

P-value Unadjusted OR
(95% CI)

P-value Adjusted OR
(95% CI)

P-value

ANTI-THYROID PEROXIDASE ANTI-THYROGLOBULIN

Yes 1 0.328 1 0.58 1 0.32 1 0.46

No 1.51 (0.65–3.47) 1.39 (0.57–3.39) 1.56 (0.69–3.55) 1.44 (0.43–3.64)

AGE GROUPS

Age 20–25 1 1

Age 26–30 3.124 (0.82–11.77) 0.19 3.124 (0.82–11.77) 0.19

Age 31–35 2.5 (0.87–2.43) 2.5 (0.87–2.43)

Age 36 and above 2.25 (0.67–7.53) 2.25 (0.67–7.53)

PARITY

Nulliparous 1 1

Primiparous 0.48(0.17–1.36) 0.30 0.48(0.17–1.36) 0.30

Biparous/mutiparous 0.54 (0.20–1.45) 0.54 (0.20–1.45)

BODY MASS INDEX

Underweight/Normal 1 0.529 1 0.529

Overweight/obese 1.31 (0.55–3.10) 1.31 (0.55–3.10)

PRE GESTATIONAL DIABETES

Yes 1.24 (0.22–6.74) 0.80 1.24 (0.22–6.74) 0.80

No 1 1

GESTATIONAL DIABETES

Yes 2.35 (0.93–5.92) 0.07 2.35 (0.93–5.92) 0.07

No 1 1

HYPERTENSION

No 1 1 1 1

Pre-eclampsia/ Gestational
Hypertension

2. 65(1.81–8.63) 0.002 2.48 (0.72–8.53) 0.03* 2. 65(1.81–8.63) 0.002 2.46(0.83–8.77) 0.05*

Chronic Hypertension 12.74 (2.34–36.91) 12.71 (2.37–67.99) 12.74 (2.34–36.91) 11.34 (2.63–64.34)

*Fischer test applied. P-value significant at <=0.05
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section; LSCS: Lower segment cesarean section; PPH: Postpartum
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