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ABSTRACT
Background and objectives:The objective of this study was to assess the necessity of regular monitoring of
thyroid function status during mid and late stages of pregnancy.
Patients and method: Maternal thyroid function was investigated in 50 normal pregnant women in their
second and third trimester and 50 age-matched non-pregnant women, attending the antenatal clinics in the
Ribat University Hospital and Reproductive Health Care Center, Khartoum, Sudan.
Results:The mean age in the pregnant women was (29.000±3.989 years) and in controls was (28.000± 3.664
years). The mean FT3 in cases was (2.418±1.654pg/ml) and in controls was (2.375±0.326pg/ml), the mean FT4 in
the pregnant women was (1.132±0.489ng/dl), and (1.115±0.183ng/dl) in the control group. The mean TSH in the
pregnant women was (2.470±2.481 µIU/ml), while in the non-pregnant women was (1.473±0.616 µIU/ml). The
progress of pregnancy from second to third trimester was positively correlated with FT3 levels (p value=0.000).
The age of the pregnant women was significantly positively correlated with TSH levels with (p value= 0.017).
Using ANOVA analysis there was significant difference observed in TSH  levels(p value = 0.001) in the women in
second trimester and the control group, but no significance difference seen in FT3 & FT4 levels in the same
subgroup.
Conclusion: In Sudanese women in the second and third trimester of normal pregnancy, the FT4 and FT3 levels
remain normal; while TSH levels significantly elevate (p value = 0.017). There is no influence of parity and
maternal age on thyroid functions. Thyroid function should be routinely investigated in the mid and late
pregnancy.

Key words: free tri-iodothyronine, free tetra-iodothyroxine, follicle stimulating hormone, second and third
trimester women, Sudan.

INTRODUCTION
Thyroid dysfunction is the second most common
endocrine disorder, only after diabetes mellitus,
affecting females in reproductive age group1. The
thyroid hormones play an important role in early

neurodevelopment of the newborn 2. In the human
fetus, the synthesis of tetra-iodothyronine (T4 or
thyroxine) and tri-iodothyronine (T3) starts from 17
to 19th weeks of gestation, in the second trimester
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3.During pregnancy, there is an increased thyroid
demand and increased iodine uptake and synthesis of
thyroid hormones 4. Low maternal circulating
thyroxine levels have been associated with a
significant decrement in child IQ and development 5,

6; so adequate fetal thyroid hormone levels are
required in order to ensure normal central and
peripheral nervous system maturation5. In pregnant
women; estrogen induces a rise in serum thyroid
binding globulin, while the placenta releases several
thyroid stimulatory factors in excess like human
chorionic gonadotropin (hCG) 4. During the 1st
trimester (hCG) induces a transient increase in (FT4)
levels, which is mirrored by a lowering (TSH)
concentrations. Following this period, or 2nd

trimester, serum FT4 concentrations decrease of
approximately 10 to 15%, and serum TSH values
steadily return to normal 7, while others said; serum
FT3 and FT4 levels decrease gradually from the first
to the last three months of pregnancy, and TSH level
increases gradually during the whole pregnancy 8,9.
Thyroid disorders play a role in
recurrent pregnancy loss10.
Maternal thyroid dysfunction during pregnancy may
permanently affect childhood growth and
cardiovascular development 11.Thyroid hormonal
levels correlated with the severity and outcome of
preeclampsia 4. Hence; it is necessary for the
obstetricians to monitor thyroid function status
regularly during pregnancy 12.

MATERIALS AND METHODS
In this case control study; fifty Sudanese normal
pregnant women in their second or third trimester of
pregnancy were recruited from antenatal clinics in the
Ribat University Hospital and Reproductive Health
Care Center, Khartoum, Sudan, in the period from
April to August 2014. Another 50 ages matched
healthy non-pregnant Sudanese women were served
as controls. The information regarding age,
educational level, socioeconomic status, dietary
habits and thyroid disorders were collected through
self-structured questionnaire and health care
accompanied files. The pregnant women were
normotensive with normal pregnancy. This group of
subjects were sub-grouped into 30 ladies in their
second trimester (14-27 complete weeks), and other
20 women in their third trimester (28 complete weeks
until delivery). Ethical clearance was taken from the
authorities, while written consent was taken from all
subjects. Five ml blood was collected in a plain
container from each subject.  Serum was separated
after centrifugation at 3,000 RPM for 10 minutes, and
then stored at -70 OC, till the time of biochemical
analysis. Serum FT3, FT4 and TSH were measured
using automated chemical analyzer (TOSOH AIA -

360).Control samples used, were from Biosystem
Company (Spain). Statistical analysis was conducted
using IBM SPSS Statistics 20 and one way ANOVA
(p<0.05). Simple descriptive statistics (mean and
standard deviation), were used to describe the
observed variation in thyroid profile between the
groups under the study.

RESULTS
This study revealed that; the mean age in the
pregnant women was (29.000±3.989 years) and in
controls was (28.000± 3.664 years), the mean FT3 in
cases was (2.418±1.654pg/ml) and in healthy
controls was (2.375±0.326pg/ml), the mean FT4 in
the pregnant women was (1.132±0.489ng/dl), and
(1.115±0.183ng/dl) in the non-pregnant control
group. The mean TSH in the pregnant women was
(2.470±2.481 µIU/ml), while in the non-pregnant
women was (1.473±0.616 µIU/ml) Table (1).Total
numbers of primigravidas were 23 (46%), while
multigravidas were 27 (54%) Table (2 & 3). Thirty
(60%) of pregnant women were in their second
trimester, while 20 (40%) were in their third
trimester.
The progress of pregnancy from second to third
trimester was positively correlated with FT3 levels (p
value=0.000), while negatively correlated with TSH
and FT4 (p value= 0.888 and 0.489 respectively.
The age of the pregnant ladies was significantly
positively correlated with TSH levels with (p value=
0.017).
The levels of FT3, FT4 and TSH were not
significantly changed between multigravidas and
primigravidas Table (3). Using ANOVA analysis
there was significance difference observed in TSH
levels (p = 0.001) in the women in second trimester
and the control group, but no significance difference
seen in FT3 and FT4 levels in the same subgroup
Table (4 & 5).

DISCUSSION
As serum TSH concentration is initial thyroid
function test; in this study a significantly raised TSH,
is observed in the women with mid and late
pregnancy, this finding is consistent with that
reported by Divya et al (2009)4 from India, Zha et al
(2014)8 from China and Bliddal et al (2013)9. No
significant reduction in the levels of (FT3&FT4) was
found in this study; when the pregnancy progressed
from the second to the third trimester; which is
consistent with that concluded by Osathanondh et al
(1976)13, while in disagreement with that concluded
by Zha et al (2014)8 Table (1). The clinical impact
of elevated TSH and reduced FT3 & FT4 form the
triangle of biochemical hypothyroidism in normal
pregnancy. Hypothyroidism in pregnancy is
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commonly associated with preeclampsia as reported
by Osathanondh et al (1976)13 and Khaliq and
colleagues (1999)14, considering that; pregnancy
induced hyperplasia is race dependent and more
common in Non-Hispanic Black women (and Sudan
belongs to this race), as reported by Ghosh et al
(2014)15.
This study showed no influence of parity on thyroid
functions, this is also written by Khaliq and
colleagues (1999) 14 Table (2 & 3). While the age of
the pregnant lady is significantly positively correlated
with TSH levels with (p value= 0.017); which is
consistent with that reported by Bliddal et al (2013) 9.
In this study the levels of TSH, FT3 and FT4 were
not significantly influenced by the gravidity
(multigravidas and primigravidas), that is consistent
with that reported in Israel by Taiba et al (2014)16.

CONCLUSION
It is more convenient to measure routinely; FT3, FT4

beside TSH rather than total T3 and total T4; for
monitor maternal thyroid status during pregnancy for
the sake of secure fetal development. Large study
composed of normal pregnant women and others with
pregnancy induced hyperplasia is recommended.
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Table 1
Comparative study of the age, free triiodothyronine (FT3), free thyroxin (FT4) and TSH in the 2nd and 3rd

trimesters of pregnant women and their controls.
Items 2nd& 3rd trimester pregnant

women (n=50)
(mean ± std)

Non-pregnant control
women (n=50)

(mean±std)

P value

Age (yr) 29.000±3.989 28.000± 3.664

FT3(pg/ml) 2.418±1.654 2.375±0.326 0.860

FT4(ng/dl) 1.132±0.489 1.115±0.183 0.815

TSH (µIU/ml) 2.470±2.481 1.473±0.616 0.007

Table 2
Descriptive table of the number of pregnancies among the study group

Item No of pregnancies Percent (%)

Primigravidas 23 46%

Para two 17 34%

Para three 7 14%

Para four 2 4%

Para five 1 2%

Total 50 100

Table 3
Comparative study of FT3, FT4 and TSH between primigravadas and multigravidas of the study group.

parameters Primigravidas (n=23)
(mean±std)

Multigravidas (n=27)
(mean±std)

P value

FT3(pg/ml) 2.181±0.584 2.619±0.420 0.325

FT4(ng/dl) 1.081±0.322 1.176±0.598 0.500

TSH (µIU/ml ) 2.800±0.642 2.188±0.354 0.409
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Table 4
ANOVA test for comparison of serum  TSH levels among study groups

Sum of Squares Df Mean Square F Sig.

Between Groups 37.041 2 18.521

5.831 0.004Within Groups 308.071 97 3.176

Total 345.113 99

Table 5
Post Hoc multiple comparisons of TSH in the second and third trimester in the study group

(I) Trimester (J) Trimester Mean Difference (I-J) Std. Error Sig.

Second trimester
Third trimester 1.009 0.514 0.053

Control 1.400* 0.411 0.001

Third trimester
Second trimester -1.009 0.514 0.053

Control 0.390 0.471 0.409

Control
Second trimester -1.400* 0.411 0.001

Third trimester -.390 0.471 0.409
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