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Abstract

Background: The clinical consequences of hypothyroidism and hypothyroxinemia
during pregnancy such as preterm birth are not still clear.

Objective: The aim of this meta-analysis was to estimate the relation of clinical and
subclinical hypothyroidism and hypothyroxinemia during pregnancy and preterm
birth.

Materials and Methods: In this meta-analysis, Preferred Reporting Items for
Systematic review and Meta-Analysis were utilized. Searching the cohort studies
were done by two researchers independently without any restrictions on Scopus,
PubMed, Science Direct, Embase, Web of Science, CINAHL, Cochrane, EBSCO
and Google Scholar databases up to 2017. The heterogeneity of the studies was
checked by the Cochran's Q test and 1% index. Both random and fixed-effects models
were used for combining the relative risk and 95% confidence intervals. Data were
analyzed using Comprehensive Meta-Analysis software version 2.

Results: Twenty-three studies were included in the meta-analysis. The relative risks
of the clinical hypothyroidism, subclinical hypothyroidism and hypothyroxinemia
during pregnancy on preterm birth was estimated 1.30 (95% CI: 1.05-1.61, p=0.013,
involving 20079 cases and 2452817 controls), 1.36 (95% CI: 1.09-1.68, p=0.005,
involving 3580 cases and 64885 controls) and 1.31 (95% CI: 1.04-1.66, p=0.020,
involving 1078 cases and 44377 controls), respectively.

Conclusion: The incidence of preterm birth was higher among mothers with clinical
and subclinical hypothyroidism or hypothyroxinemia during pregnancy compared to
euthyroid mothers, and these relations were significant. Therefore, gynecologists
and endocrinologists should manage these patients to control the incidence of
adverse pregnancy outcomes such as preterm birth.
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Introduction

hyroid hormones are needed for
normal metabolism,

body temperature, energy production,

and fetal

development

(1). Changes in

prevalence of subclinical hypothyroidism
during pregnancy is reported 1.5-4% and for
clinical hypothyroidism  0.5-3%  (6-8).
However, the cutoff point, ethnicity, and the
research design can be effective in this
controversy. But generally, it is more prevalent

regulation of

maternal thyroid function during pregnancy
and lack of adequate adaptation to these
changes will lead to thyroid dysfunction (2, 3).
Some of these changes in thyroid function
happen due to increased levels of thyroid
binding globulin, an increase in renal
clearance of iodine and thyrotrophic effect on
human chorionic gonadotropin (4, 5). The

in Asian countries (8).

In order to achieve the favorable result of
pregnancy, which is a full-term and alive baby,
all the conditions should be optimized in early
pregnancy. Proper thyroid function of the
mother, especially in the first trimester for
fetus brain development and also when the
fetus is not capable of producing thyroid
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hormones, is critical (9). The clinical
consequences of hypofunction thyroid during
pregnancy on adverse pregnancy outcomes
such as premature birth are controversy (10-
14). Systematic review and meta-analysis
study by examining all relevant documentation
and providing an overall estimate can present
a full picture of problem in pregnant women
(15, 16).

Given the importance of these disorders,
especially hypothyroidism during pregnancy
and also the inconsistent results of different
studies in this field, this systematic review and
meta-analysis study was conducted with the
purpose of assessing the adverse effects of
clinical hypothyroidism, subclinical
hypothyroidism, and hypothyroxinemia during
pregnancy on preterm birth.

The results obtained in this study could
provide valuable information from the findings
of multiple studies. It also can be a basis for
creating new plans and programs to properly
manage these disorders during pregnancy for
prevention of preterm birth.

Material and methods

Study protocol

This meta-analysis was done in several
detailed stages, including search strategy,
determining the inclusion and exclusion
criteria, quality evaluation of studies, data
extraction, analysis and interpretation of
findings by using the preferred reporting items
for systematic reviews and meta-analyses
protocol (PRISMA-P) (17). In order to avoid
error and bias, all procedures were done by
two researchers who were independent of
each other.

Search strategy

Literature searching was done by two
researchers independently who were familiar
with search methods and information sources
without any restrictions on Scopus, PubMed,
Science Direct, Embase, Web of Science,
CINAHL, Cochrane, EBSCO as well as
Google scholar databases up to 2017 using
keywords including thyroid disease, thyroid,
hypothyroidism, subclinical hypothyroidism,
clinical hypothyroidism, hypothyroxinemia,
preterm delivery, premature delivery, preterm
labor, premature labor, preterm birth and
premature birth which being searched in
combination using AND & OR operators.

Combined search in PubMed is shown in
Appendix 1. In order to achieve more studies,
review articles and all relevant references
were evaluated as well. Also, any encounters
discussed by third expert researcher.

Inclusion and exclusion criteria

The study was considered to be eligible if
the following criteria were met: 1) A
prospective cohort study; 2) The mother
suffered from clinical or subclinical
hypothyroidism or hypothyroxinemia during
pregnancy for case group; 3) Preterm birth
was investigated in the outcome 4) The
mother was not thyroid autoimmunity disease;
5) The mother was not receiving treatment for
thyroid hypofunction and 6) Information about
the number of preterm births in each
generation was reported. In this investigation,
data from review articles, case-controls, case
reports, and letters to the editor were not
reviewed.

Definitions

Preterm birth defined as a premature birth
in less than 37 gestational weeks. A high
thyroid-stimulating hormone (TSH) level with a
low free thyroxine (FT4) level; a high TSH
level with a normal FT4 level; and a low FT4
level with a normal TSH level was defined as
clinical hypothyroidism, subclinical
hypothyroidism, and hypothyroxinemia,
respectively.

Quality evaluation

After determining the relevant
investigations, selected papers  were
evaluated according to the STROBE checkilist
(18). The checklist consists of 22 sections
which evaluate various aspects of the
methodology. The researchers chose a simple
method for scoring; 0-2 points were given to
each question in the checklist, so maximum
points attainable was considered to be 44.
The papers were divided into three categories
in terms of quality: Low (0-15), medium (16-
30), and high quality (31-44). The articles that
get a minimum score of 16 were gotten into
the meta-analysis.

Data extraction

The researchers used a checklist
containing the required information for
studying the articles, including the author's
name, article title, year of study, place of
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study, sample size, age, gestational age, any
information on the incident of maternal thyroid
disease, and preterm birth compared to a
reference group.

Statistical analysis

Relative risk (RR) was used in order to
determine the effect size of maternal
hypothyroidism and hypothyroxinemia during
pregnancy on preterm birth. RR with 95%
confidence intervals (Cls) from selected
studies was pooled. Heterogeneity among the
investigated studies was determined using
Cochran's Q test and I index. There are three
categories for heterogeneity (less than 25% or
low, between 25-50% considered as
moderate, and above 50% as high
heterogeneity) (19).

Therefore, in this study fixed-effects and
random-effects were performed for low and
high heterogeneity, respectively (20). Becuase
of high heterogeneity, subgroup analysis
based on the continent was performed to find
sources of heterogeneity. Cumulative meta-
analysis was performed based on the
published year of the study to determine the
year of acceptance or rejection of
assumptions.  Sensitivity  analysis  was
conducted to assess the validity and reliability

of results, and to show the effect of removing
single study on the overall estimate at a time.
Egger and Begg's tests for checking
Publication bias was used (21-22). The data
was analyzed using meta-analysis specialized
software, = Comprehensive  Meta-Analysis
software version 2. The significance level was
considered lower than 0.05.

Results

Search results

In this systematic search, 364 possible
relevant studies were identified After further
investigation, 342 studies were removed due
to the lack of following criteria: duplication
(182); irrelevant (92); not being based on a
prospective cohort study (3); the participated
mothers did not suffer from clinical or
subclinical hypothyroidism or
hypothyroxinemia during pregnancy (n=32);
preterm birth has not been investigated as an
outcome (n=24); review studies, case reports
and letters to the editor (n=8) (Figure 1).
Finally, 23 qualified studies (10 for clinical, 17
for subclinical hypothyroidism and 7 for
hypothyroxinemia) entered into the
guantitative meta-analysis (Table I).

Records identified through

Identification database searchina (n= 352)

Additional records identified
throuah other sources (n=12)

v

| Records after duplicates removed (n= 182) |

Screening v

Records excluded due to
| Record screened (n= 182) I——" irrelevancy (n=92)

v

| Full-text articles assessed for eligibilitv (n= 90) l—b Full-text articles excluded, (n= 67) with

Eligibility v

reasons:

| Studies included in qualitative syntheses (n=23) |

Not being based on a prospective cohort
study (3); the participated mothers did not

v

suffer from clinical or subclinical

Included analysis) (n= 23)

Studies included in quantitative synthesis (meta-

(10 for clinical hypothyroidism
17 for subclinical hypothyroidism
7 for hypothyroxinemia)

hypothyroidism or hypothyroxinemia
during pregnancy (n= 32); preterm birth has
not been investigated as an outcome (n=
24); review studies, case reports and letters
to the editor (n=8)

Figure 1. Study selection process

Clinical hypothyroidism

In 10 studies (20079 cases and 2452817
control pregnant women), the combined RR of
maternal clinical hypothyroidism  during
pregnancy on preterm birth was estimated
1.30 (95% CI: 1.05-1.61, p=0.013) (Figure 2-
A). In a sensitivity analysis, after removing
single study of Andersen et al and Wikner et
al the total p-value for this relationship

increased to 0.105 and 0.054, respectively,
indicating the low sensitivity of this meta-
analysis (Figure 3-A). The cumulative meta-
analysis for this relationship was shown in
2014, this relationship was statistically
significant (Figure 4-A). The combined RR for
this relationship by continent (Table II), and
RR for Asian and European countries was
estimated 2.06 (95% CI: 0.70-6.05, p=0.184)
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and 1.20 (95% CI:
respectively.

1.03-1.39, p=0.016),

Subclinical hypothyroidism

In 17 studies (3580 cases and 64885
control pregnant women), the combined RR of
maternal subclinical hypothyroidism during
pregnancy on preterm birth was estimated
1.36 (95% CI: 1.09-1.68, p=0.005) (Figure 2-
B). The result of sensitivity analysis for total
RR for this relationship was not affected by
removing single study which meant this
estimate had a good stability (Figure 3-A). The
result of cumulative meta-analysis for this
relationship was shown in Figure 4-B, the
result was indicated in 2013, this relationship
was statistically significant. The RR for this
relationship in Asian studies was significant
(p=0.009) but in American and European
studies a significant relationship was not
found (p=0.628 and p=0.072 respectively)
(Table II).

Isolated hypothyroxinemia

In 7 studies (1078 cases and 44377 control
pregnant women), the combined RR of
maternal hypothyroxinemia during pregnancy
on preterm birth was estimated was estimated
1.31 (95% CI: 1.04-1.66, p=0.020), and the
association was statistically significant (Figure
2-C). Also, a cumulative meta-analysis was
indicated in 2013, this relationship was
statistically significant.

Publication bias

The Result for Egger test in clinical
hypothyroidism (0.57), subclinical
hypothyroidism (0.37) and hypothyroxinemia
(0.22) was estimated. The Result for Begg's

test in clinical hypothyroidism (0.21),
subclinical  hypothyroidism  (0.23) and
hypothyroxinemia (0.76) was estimated.

Publication bias in the obtained results is
shown in Figure 4 which shows as
symmetrical in Funnel Plot.

Table 1. Basic characteristics of included cohort studies for A) clinical hypothyroidism, B) subclinical hypothyroidism, and C)

hypothyroxinemia

. Year Country Case Control  Follow-up  Gestational age (95%Cl)
First author ) n) or) (wk) RR for PB Cower Upper
A
Korevaar et al (10) 2013  Netherlands 188 4970 <18 1.74 1.01 3.00
Ajmani et al (11) 2014 India 12 347 1 13-26 8.17 2.26 29.47
Andersen et al (12) 2013 Denmark 2% 1605529 11 Before, during, and 1.26 1.16 1.37

6 after pregnancy

Loen et al (13) 2015 Spain 104 1793 11 <13 1.08 0.42 2.73
Wikner et al (14) 2013 Sweden 8377 834224 1 <13 1.09 0.99 1.20
Sahu et al (23) 2010 India 27 468 9 13-26 0.78 0.10 6.01
Kumar et al (24) 2009 India 13 65 3 5-39 0.25 0.031 211
Saki et al (25) 2014 Iran 14 497 1 15-28 3.56 1.16 10.96
Hirsh et al (26) 2013 Israel 34 92 3 29-41 2.06 0.40 10.33
Mannisto et al (27) 2009 Finland 54 4719 6 >23 0.15 0.01 2.52
B

Wang et al (28) 2012 China 168 542 3 <12 3.35 13 3.75
Cleary-Goldman etal (29) 2008 USA 240 10021 3 First trimester 0.70 0.39 1.23
Cleary-Goldman et al (29) 2008 USA 247 9981 3 Second trimester 1.29 0.7 2.33
Korevaar et al (10) 2013  Netherlands 188 4970 - <18 1.74 1.01 3.00
Casey et al(30) 2005 USA 404 15689 4 <20 1.18 0.8 1.76
Suetal (31) 2011 China 41 845 3 <20 3.31 122 8.97
Mannisto et al (27) 2009 Finland 224 4719 2 <20 1.14 0.61 212
Ajmani et al (11) 2014 India 36 347 1 13-26 5.45 2.26 13.12
Ong et al (32) 2014 Australia 117 2134 1 9-14 0.48 0.06 3.59
Chenetal (33) 2014 China 371 7641 2 All trimester 0.99 0.56 1.76
Sahu et al (23) 2010 India 31 468 3 13-26 2.17 0.61 7.69
Saki et al (25) 2014 Iran 14 497 1 15-28 142 0.72 2.80
Lahoti et al (34) 2015 India 111 2028 3 All trimester 2.42 1.13 5.19
Nassie et al(35) 2016 Israel 105 146 - 23-34 0.66 0.34 1.29
Hadar et al(36) 2017 Israel 1200 3231 5 First trimester 1.26 1.05 151
Fionnuala et al (37) 2013 Ireland 16 870 - Second trimester 1.25 0.16 9.69
Hamm et al (38) 2009 Canada 89 759 1 15-16 1.96 0.043 891
C

Cleary-Goldman etal (29) 2008 USA 232 10021 3 First trimester 1.15 0.72 1.84
Cleary-Goldman etal (29) 2008 USA 243 9981 3 Second trimester 1.2 0.77 1.88
Korevaar et al (10) 2013  Netherlands 145 4970 - <18 2.54 1.42 454
Hamm et al (38) 2009 Canada 89 756 1 15-16 0.79 0.38 1.67
Loen et al (13) 2015 Spain 93 1793 11 <13 0.92 0.28 3.01
Suetal (31) 2011 China 43 845 3 <20 0.56 0.07 4.25
Casey et al (39) 2007 USA 233 16011 4 <20 1.05 0.61 1.82

RR: Relative Risk

CI: Confidence Interval

PB: Preterm birth
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Table Il. Subgroup analysis based on the continent for relative risk (RR) in A) clinical hypothyroidism and B) subclinical
hypothyroidism during pregnancy on preterm
No. of Sample size(N) Heterogeneity

Variable . 95% ClI RR -value
studies Case (n) Control (n) p-value 12 (%) P
Clinical hypothyroidism
Asia 5 167 1582 0.052 57.44 0.70-6.05 2.06 0.184
Europe 5 19909 2451235 0.051 57.69 1.03-1.39 1.20 0.016
Test for subgroup differences: P=0.324
Subclinical hypothyroidism
Asia 9 2129 15745 0.005 63.26 1.12-2.29 1.60 0.009
Australia 1 117 2134 - 0 0.06-3.59 0.48 0.482
Europe 3 428 10559 0.597 0 0.96-2.15 1.44 0.072
USA 4 906 36447 0.328 12.90 0.79-1.47 1.08 0.628
Test for subgroup differences: P=0.269
CI: Confidence Interval RR: Relative Risk
Study nama Statistics for sach study Evants | Total Relative risk and 95% CI
Relative Lower Upper Clinical Relative
risk limt  limit Z-Value p-Value Hypothyroidism Euthyroid weight
Kumereta. 2009 0255 0031 2119 1265 0206 1/13 161865 L 0.97
Mennistostel 2008 0156 0010 2529 1307 0191 0154 262/4718 0.56
Sahu et al 2010 0780 0101 6012 239 0811 1127 221488 104
Korevaeretal 2013 1747 1014 3009 2012 0044 15/188 2354970 —— 10.92
Andersenetal 2013 1268 1169 1376 5708 0000  BIT/11186 70T/ 1605529 I. 3764
Hirschetal. 2013 2081 0409 10.3%9 0876 0381 310 31208 183
Wikner etel. 2013 1092 0993 1201 1810 0070  453/8377 41505834224 h 36.88
Amenietal 2014 8475 2268 29471 3211 0.001 4712 201347 —t— 253
Saki et el 2014 3566 1160 10962 2219 0027 5/14 671497 ] .24
Loen etal, 2015 1081 0428 2730 0186 0888 5/104 8071783 —— 459
1305 1057 1611 2474 0013 1104/20076  112877/2452817 &
A 0.01 01 1 10 100
Mm A I, H
Study name Statistics for each study Events / Total Relative risk and 55% CI|
Relative Lower Upper Subdlinical Relative
risk limit limit Z-Value p-Value hypothyroidism  Euthyroid waight
Casey et al 2005 1182 0800 1.768 0.858 031 271404 891/ 15889 1053
Cleary-Galdman et al. 2008 0.701 0388 1.232 -1.236 0217 137240 T37 /10021 T.E8
Cleary-Goldman et al. 2008° 1284 0718 2332 0.857 0352 121247 379/ 9981 TH
Hamm et al, 2009 1961 0432 8910 082 0383 2115 55/75%6 179
Mannistoet al. 2009 1143 0614 2128 0.421 0.674 117224 2044718 650
Sahu etal. 2010 2172 0813 7688 1.202 0230 33 221468 ———— 243
Sueta 2011 3313 1223 BET3 2.358 0.018 5/41 34/845 —— 381
Wang et al. 2012 1848 0726 3740 1184 0232 9/168 18/542 ——— 483
Fionnuala et al. 2013 1252 0Ae2 8.681 0215 0.830 1116 44 /870 1.03
Worevaar et al. 2013 1.747 1.014 3.008 202 0.044 15/ 188 23574870 e 800
Ong et al. 2014 0439  0.086 3.592 0704 0482 1117 I3 1.08
Chen etd. 2004 0%ee oS 1.781 -0.003 0997 1313M 268/ Te41 i T8
Hymani etal. 2014 5450 2262 13128 3780 0.000 9/36 200347 ——— 437
Saki et al. 2014 1426 0TS 2805 1.029 0304 12166 B7 /497 ——— .24
Lahoti et al. 2015 2423 1.131 5190 2278 0.023 B B3/ 2028 i — 535
Nassie etal. 2016 Q687 0343 1.295 -1.196 0232 187105 37148 e 638
Hadar et al. 2017 1.266 1.058 1513 2.585 0.008 21171200 486/ 3231 14.78
1362 1089 1688 2824 0005 388/3580  3391/64885 &
B 0m a1 1 10 100
Meta Analysiz
Study name Statistics for each study Events / Total Relative rigk and 85% CI
Relative Lower LUpper Relative
risk limit  mit 2Z-Value p-Value Hypothyroxinemia  Euthyroid weight
Casey atal 2007 1057 0613 1822 0.200 0841 147233 913 /16011 1835
Claary-Goldman et al. 2008 1349 0884 2107 1.7 0188 220232 722 110021 2737
Cleary-Goldman et al. 2008° 1265 0811 1874 1.037 0300 221243 72819381 2751
Hamm et al. 2009 0759 0295 1948 0574 0566 5/89 55/756 i — 611
Suetal 2011 0568 0078 4230 0551 0.582 1/43 34/845 134
Korevaar et al 2013 2325 1.341 4031 3.005 0.003 15/145 23514970 + 1796
Leen etal 2015 0582 0078 4153 -0.554 0573 1/93 471793 138
1318 1044 1634 2321 0.020 801078 2721144377 ’
C o.M 04 1 10 100
Meta Analysis

Figure 2. Forest plot for relative risk (RR) in clinical hypothyroidism (A), subclinical hypothyroidism (B) and hypothyroxinemia (C)
during pregnancy. For A and B according to High heterogeneity, random effects model and for C according to low heterogeneity,
fixed effects model was used.
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Study name Statistics with atudy removed Rolative rink  ( 95% CD  with study removed
Lowar Uppor
Point limit limit Z-Valuo p-Valuo
w et al. 2009 1.073 1.622 2.633 0.008
Mannisto et al. 2009 1.070 1.615 2.603 0.009
Sahu et al.2010 1.060 1.634 2.492 0.012
Korevaar et al. 2013 1.008 1.570 2.029 0.042
Andarsen ot al. 2013 0918 2.490 1.623 0.105
Hirach et al. 2013 1.046 1.611 2.368 0.018
Wikner et al. 2013 0.993 2.485 1.931 0.054
Ajmani at al. 2014 1.037 1.443 2.395 0.017
Saki et al. 2014 1.026 1.532 2212 0.027
Loen et al. 2015 1.0680 1.652 2474 0.013
1.057 1.611 2.474 0.013
.y 0.1 0.z 0.5 1 = s 10
Mata Analyain
Study name Statintics wilh sludy removed Rolative risk  ( 95% CH  with study removed
Lowar Uppar
Paint liemit tinit ZValue p-Value
Casey et al. 2005 1.394 1.087 1.772 2718 0.007 —_—
Cleary-Goldman ot al. 2008 1.428 1167 1763 ER-SE 0.001 -
Cleary-Geldman st al, 2008° 1,375 1.091 1.732 2697 0.007 —i—
Harmm et al. 2009 1.356 1.088 1.6889 2,713 0.007 i
Manniate ot al, 2009 1.388 1,102 1.744 2,787 0,005 i
Sahu et al. 2010 1.340 1.002 1.679 2.666 0.000 =
Su et al. 2011 131z 1.0686 1818 2 646 0011 =
Wang et al, 2012 1.353 1.080 1.893 2.835 0.008 i
Fionnuala et al. 2013 1.367 1.097 1.703 2.706 0.005 =
Horavaar at al. 2013 1.336 1.064 1678 2,496 0.013 -
Ong et al, 2014 1.378 1.110 1.711 2.808 0.004 i
Chen et al. 2014 1.402 1.116 1.762 2.099 0.004 i
1,260 1,082 1,496 2. 844 0.008 -
1.384 1.085 1.713 2. 860 o.co8 -
1.316 1.060 1.63z2 2481 0.013 -
1,470 1,148 1.7668 3,245 0001 -
Hadar et al. 2017 1.402 1.078 1.823 2.624 0.012 —i—
1.362 1098  1.688 z.824 0.005 -
B 0.1 0.2 0.5 1 - s 10

Figurgﬂ?:.nlgoré'st plot for sensitivity analysis in clinical hypothyroidism (A) and subclinical hypothyroidism (B) during pregnancy on
preterm.

Study name

Cumulalive s

Cumnulalive relative risk (95% Ch

Lower Upper Relative
Point limit limit Z-Value p-Value weight
Kumar et al, 2009 0.255 0.031 2118 -1.265 0.206 0.87
Mannisto et al. 2009 0.213 0.039 1.150 -1.798 0.072 1.53
Sahu et al.2010 0.360 0.098 1.323 -1.539 0.124 2.57
Korevaar etal. 2013 0.741 0.228 2.401 -0.500 0.8617 - 13.49
Andersen et al. 2013 1.244 0836  1.851 1.077 0.282 —— 51.13
Hirsch atal. 2013 1291 0835 1783 1.551 0121 +l— 52.76
Wikner et al. 2013 1198 1.026  1.399 2.281 0.023 Hl 89.64
Ajmani etal. 2014 1.266  1.025 1.565 2187 0.029 - 92.17
Saki etal, 2014 1323 1.080 1852 2.474 0.013 E o 95.41
Loen et al. 2015 1.305  1.057 1611 2.474 0.013 - 100.00
1305  1.057 1611 2.474 0.013 -
A 0.1 0.2 0.5 1 2 5 10
Mata Annlyais
Study name Cumnulalive stalistics Curnulative Events / Total Cumulativa relative risk ( 95% Ch
Lewar Uppae Subclinical Ralative
Point  limit limit ZValue pValue hypothyroidism  Euthyroid waight
Casey et al. 2005 1189 0800 1.768 0.858 0391 271404 891/ 15689 1053
Cloary-Goldman et al. 2008 0850 0560 1.588 0,197 0824 40/ 844 1848/ 25710 182
Claany-Goldman of al. 2008 1047 avan 14827 0.262 oTed a82/8n 2027/ 38651 258
Hamem ot al. 2009 1.080 078 1474 0.48%5 L.eze 54/ 906 062/ 36447 735
Mannisto et al. 2000 1.063 osd7 1410 0.883 0485 B85/ 1130 2288/ 41188 3425
Sabu et al. 2010 1122 o874 1441 0.907 0365 sarne 2303/ 41634 B e
Suetal 2011 1.248 0908 178 1.358 Q174 T3rzee 32142478 4031
Wiang ot al 2012 1272 0854 1.606 1.641 o101 8271370 2380/ 43021 4514
Fronnuala et al, 2013 1254 0s%e3 1.633 1,684 0092 83/1388 2404/ 4383 aE7
Koravaar ot al 2013 1320 1035 1888 223 0028 9811574 28301 48361 —— 8417
Ong et al. 2014 1.300 1023 1654 2142 0032 290/ 1601 BTG 50905 525
Chen etal. 2014 1.254 1.010 1.558 2048 0.041 112/ 2082 2944/ 58638 a260
Ajrani et al. 2014 1433 1070 19 2414 Q006 12112008 2064 58083 —— 6727
Saki ot al. 2074 1424 1080 1860 2505 0.008 3031/ SB4B0 i 7351
Lahoti et al. 2015 1480 1941 1821 2849 0.002 3084/ 61508 - TEES
Massie ot 8 2016 1402 1078 1823 2524 oz 28/ 61684 —— a5 74
Hadar o al. 2017 1362 1099 1688 2.824 0.005 35017 B8BTS -.— 10000
1362 1090 1888 2824 0.005 -
B a oz s 1 2 5 10
Meta Analysis
Study name Cumulative stafistics Cumulative Events | Total C I relative risk( 95% CI)
Lowar Uppar Relative
Famt  limit limit Z-Value p-Value Hypothyroxinemia Euthyroid ‘weight
Casey etal 2007 1.087 0813 1822 0200 o841 147233 813716011 . 18.35
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Figure 4. Forest plot for cumulative relative risk (RR)
hypothyroxinemia (C) during pregnancy on preterm.
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Figure 5. Publications bias of included studies for clinical
hypothyroidism (A), subclinical hypothyroidism (B) and
hypothyroxinemia (C) during pregnancy on preterm

Discussion

In the present meta-analysis, the combined
17, 10 and 7 studies for subclinical
hypothyroidism, clinical hypothyroidism and
hypothyroxinemia during pregnancy showed
that are related to preterm birth, with p-values
of, 0.013, 0.005, and 0.020, respectively. The
mechanism that hypothyroidism can increase
the risk of premature birth may be affected by
different paths. One possible explanation is
that inflammatory process with a change in
the regulation of cytokine networks in the
uterus and omission of the pair-control
inflammatory processes can be linked with
premature birth (40-42). Another suggestion
are that thyroid hormones may influence fetal
development directly through action on
maternal and fetal metabolism (43).

The findings of one meta-analysis study on
maternal thyroid dysfunction and its impact on
pregnancy with combining only two studies
concluded that there is no relationship
between maternal thyroid disorder and
unpleasant  pregnancy  outcomes  (9).
According to  another  meta-analysis,
performed by Sheehan et al. on 6 studies and
Hou et al. on 6 other studies, there is a
significant  relationship  between clinical
hypothyroidism and preterm birth (44, 45).
Maraka et al. in their meta-analysis of 14
studies on the association between subclinical
hypothyroidism in pregnant women with the
incidence of preterm birth, indicated no
association between maternal subclinical
hypothyroidism and risk of preterm birth (46).
In another meta-analysis study by Sheehan
combining 10 studies, this relationship was
not significant (p=0.32) (40). Also, Nazarpour
et al. in a systematic review study suggested
that further studies on neonatal outcomes of
maternal subclinical hypothyroidism are
essential (47). For hypothyroxinemia and
preterm birth, the combined RR was 1.31 and
the association was significant. In Sheehan et
al. meta-analysis of 4 studies, this association
was not significant (44). Hypothyroxinemia is
a controversial management problem during
pregnancy which can reassure practitioners
that pregnant women with hypothyroxinemia
have safety approach. It was revealed in a
study that treatment of hypothyroxinemia in
order to maintain FT4 above the normal top
range may prevent preterm birth in
multiparous women (48).
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However, one important limitation of their
studies compared to the present study was
the lack of studies and less sample size,
which can affect the results of the analysis.
The results of the meta-analysis are reliable
when all the investigations get through the
guantitative analysis process which leads to
lower variations and possibilities (16-17).

Conclusion

The incidence of preterm birth was higher
among mothers with clinical hypothyroidism or
subclinical hypothyroidism or
hypothyroxinemia during pregnancy compared
to euthyroid mothers, and these relations were
significant. Therefore, gynecologists and
endocrinologists  should manage these
patients to control the incidence of adverse
pregnancy outcomes such as preterm birth. In
future studies, clinical trial studies in the field
of subclinical and clinical hypothyroidism, as
well as the role of various treatments to
prevent premature birth, is recommended.
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