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Abstract

Objectives: This meta-analysis aims to investigate the association between I131 treatment and pregnancy outcomes. Methods:

Electronic database PubMed, Embase and the Cochrane Library were throughly searched until December 2017. Databases were

searched for studies that reported the incidence of pregnancy outcomes (spontaneous abortion, induce abortion, premature birth,

stillbirth) in DTC participants with I131 treatment or not. Meta-analysis was performed in Stata/SE12. A random or fixed

effects model was adopted according to the result of heterogeneity test. Results: A total of 6 observational studies were eligible,

involving 14132 participants and 2969 pregnancies. It showed that postoperative I131 treatment for DTC had no significant

effect on spontaneous abortion (OR = 1.05, P = 0.701), induced abortion (OR = 1.06, P = 0.859), abortion (OR = 1.07, P

= 0.597), premature birth (OR = 1.49, P = 0.073) and stillbirth (OR = 1.58, P = 0.364). The group in which interval time

between last I131 treatment and pregnancy >1 year had significantly lower risk of abortion than with interval <1 year (OR

= 0.50, P = 0.000. Conclusions: I131 treatment for DTC had no significant effect on pregnancy outcomes. Pregnancy is not

recommended for DTC patients within 1 year after 131I treatment.

Introduction

Differentiated thyroid carcinoma (DTC) includes thyroid papillary carcinoma and thyroid follicular carci-
noma, accounting for more than 90% of all thyroid cancers (1). After performing thyroidectomy, radioiodine
is widely employed for the ablation of residual thyroid tissue, which plays an important role in reducing the
recurrence rate and mortality(2). However, radioiodine treatment may damage radiation-sensitive tissues
such as salivary glands, lung, gut, bone marrow, gonads. Due to the high sensitivity of gonads to ionizing
radiation, the effect of I131therapy on reproductive health cannot be ignored. I131therapy may result in
abortions, premature birth, stillbirth and so on (2-7). In addition, the effect of I131 treatment on male DTC
patients was also studied. Some studies have shown that a single I131 treatment does not produce sufficient
permanent radiation damage to the testis, but continued high-dose treatment can cause permanent damage
and can cause infertility (8-10). The aim of the present systematic review was to evaluate the effect of
post-operative I131 treatment on pregnancy outcomes, and to investigate the best interval time between last
I131 treatment and pregnancy.

Methods

This study was carried out following the guidelines suggested in the PRISMA statement to ensure the quality
of reporting items in meta-analyses (11).

Data sources and searches
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A systematic search was performed in the electronic database including PubMed, Embase, Cochrane Library,
CNKI, VIP by December, 2017. Combination of subject terms and keywords were used to locate studies
reported on differentiated thyroid cancer, thyroid carcinoma, radioiodine, I131, pregnancy outcomes, abortion
and preterm birth. The searches were independently performed by two reviewers.

Study selection:

A total of 719 relevant studies were retrieved in the database. After duplicate studies (n=102) were removed
by the EndNote software, 617 studies were included. One author reviewed the titles and/or abstracts of
the 617 studies. Studies that provided the pregnancy outcomes in DCT patients who received I131treatment
and those who didn’t receive I131 treatment were included. Then, 609 studies were excluded because these
studies didn’t definitively diagnose patients with DTC, didn’t use I131 treatment, didn’t evaluate pregnancy
outcomes. Animal studies, in vitro experiments, reviews, conference documents, abstracts, case reports were
excluded. The remaining eight studies were further read in detail, among which two were further excluded
for the following reasons: (1) The control group was not patients with DTC; (2) The number of cases of
pregnancy was not provided. Finally, six studies were included. One author confirmed that these studies
met the inclusion criteria.

Data extraction and quality assessment:

The documents retrieved from PubMed, Embase, Cochrane Library etc. were all imported into the EndNote
X7. After the duplicate literature was excluded, the two researchers independently performed the review of
the literature according to the criteria. The data sheet includes detailed information on basic information
included in the study: first author, publication time, study area, study year, number of pregnancy, population
characteristics (gender, age, medical history, personal history) of the observation group and control group,
the dose of I131, interval time between last I131 treatment and pregnancy, pregnancy outcomes and follow-up
time.

The evaluation of methodological quality of each study was performed with the Newcastle–Ottawa Scale
(NOS) (12). It consists of eight items regarding the methodology applied for describing selection of study
group, comparability of the groups, and exposure ascertainment. The resulting score ranges between zero to
nine. A higher score represents a better methodological quality. The studies with scores higher than 5 stars
were considered high quality.

Statistical method

Statistical analysis was carried out using Stata/SE 12.0. Odds radio (OR) with pertinent 95% confidence
intervals (CI) were used for dichotomous variables. A P <0.05 is considered statistically significant. Sta-
tistical heterogeneity was assessed with the Cochrane Q test and with the I2 statistic. If heterogeneity was
statistically significant (P [?]0.1, I2>50%), a random-effect model was used to pool the result. If hetero-
geneity was low ( P ¿0.1, I2[?]50%),a fixed-effect model was used. The forest plots is used to represent the
statistical results of the meta-analysis.

A sensitivity analysis was performed to evaluate robustness of the results of the model by excluding one
study, and the results were assessed as for whether they were substantially influenced by a specific study.

Publication bias was assessed by the Egger’s and Begg’s tests. AP <0.10 is considered statistically significant.

Funding

This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-
profit sectors.

Results

Literature search results
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A total of 719 relevant studies were retrieved in the database. Most were excluded because these studies didn’t
mention patients of DTC, postoperative I131 treatment or pregnancy outcomes. And then studies that are
uncontrolled studies, the outcome data not clearly stated, research population not meet the requirements
were excluded. Finally, six studies(13-18) were included (Fig. 1), including 14132 participants and 2696
pregnancies (Table 1). All of the six articles were considered as high quality.

Meta-analysis result

Spontaneous abortion

In the six studies included(13-18), there were 1825 cases of pregnancy and 228 cases of spontaneous abortion
in the I131 treatment group, as well as 1144 cases of pregnancy and 126 cases of spontaneous abortion in
the non- I131 treatment group. A fixed-effect model was used according to the heterogeneity test result (P
=0.530; I2 = 0.0%). Postoperative I131treatment for DTC had no significant effect on spontaneous abortion
(OR = 1.05, 95% CI 0.82-1.33, P = 0.701; Fig. 2(1)). The robustness of the result of the model was
suggested by sensitivity analysis (Fig. 3). According to Egger’s test (P = 0.877) and Begg’s test (P =
0.707), no evidence of publication bias was found.

Induced abortion

Among four studies included(14-17), there were 983 cases of pregnancy and 190 cases of induced abortion in
the I131 treatment group, as well as 408 cases of pregnancy and 67 cases of induced abortion in the non-131I
treatment group. A random-effect model was used according to the heterogeneity test result (P = 0.036; I2

= 65.0%). Postoperative I131treatment for DTC had no significant effect on induced abortion (OR = 1.06,
95% CI 0.57-1.98, P = 0.859; Fig. 2(2)).

Abortion(Spontaneous abortion+ Induced abortion)

Among four studies included(14-17), DTC postoperative I131 treatment had no significant effect on abortion
(OR = 1.07, 95% CI 0.83-1.39, P = 0.597; Fig. 2(3)).

Preterm birth

Among four studies included(13-15, 18), there were 1216 cases of pregnancy and 62 cases of preterm birth
in the 131I treatment group, as well as 931 cases of pregnancy and 33 cases of preterm birth in the non-I131

treatment group. A fixed effect model was used according to the heterogeneity test result (P = 0.590; I2 =
0.0%). Postoperative I131treatment for DTC had no significant effect on preterm birth (OR = 1.49, 95% CI
0.96-2.30, P = 0.073; Fig. 2(4)).

Stillbirth

Among three studies included(14-16), there were 859 cases of pregnancy and 7 cases of stillbirth in the
I131treatment group, as well as 307 cases of pregnancy and 3 cases of stillbirth in the non-I131treatment
group. A fixed effect model was used according to the heterogeneity test result (P = 0.507; I2 = 0.0%).
Postoperative I131treatment for DTC had no significant effect on stillbirth (OR = 0.58, 95% CI 0.18-1.88, P
= 0.364; Fig. 2(5)).Interval time and abortionThree studies investigated the interval time between last
I131treatment and pregnancy and abortion(14-16). The group with interval > 1 year involved 588 cases of
pregnancy and 175 cases of abortions. There are 269 cases of pregnancy in the group with interval time<
1 year, involving 123 cases of abortions. A fixed effect model was used according to the heterogeneity test
result (P = 0.797; I2 = 0.0%). The risk of the abortion in the group with interval of last I131 treatment and
pregnancy >1 year was lower than <1 year (OR = 0.50, 95% CI 0.37-0.68, P = 0.000; Fig. 2(6)). Sensitivity
analysis shows the result was robustness. According to Egger’s test (P = 0.385) and Begg’s test (P = 1.000),
no evidence of publication bias was found.

Discussion

This systematic review has provided insight into the effects of post-operative I131 treatment on pregnancy
outcomes, and to investigate the best interval time between last I131 treatment and pregnancy.
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In this meta-analysis, postoperative I131 treatment for DTC had no significant effect on spontaneous abortion
(OR = 1.05,P = 0.701). This is consistent with data from other studies (19-21), showing that the spontaneous
abortion rate in patients with DTC after I131treatment was 2.2%-20%, which was not significant different from
that in the general population. There are many factors affecting spontaneous abortion, such as embryonic
chromosome abnormalities, mother’s previous abortion history and living habits. In this study, all patients
underwent thyroid hormones replacement therapy and tested for normal levels of thyroid function.

This meta-analysis suggested that postoperative I131treatment for DTC had no significant effect on induced
abortion (OR=1.06,P =0.859). There are many subjective factors that can lead to induced abortion, such
as the patient’s personal fertility desire, cultural and life environment, including the patient’s psychological
response to DTC and I131treatment. The reason for the induced abortions in most cases was the mother’s
concern about possible offspring complications(18). Some women underwent abortions because prenatally
abnormal, which can indirectly reflect the effect of I131on induce abortion. The reasons for induced abortion
in patients were not mentioned in the five studies included.

Sarkar S D et al reported that the preterm rate in male and female DTC patients after receiving I131treatment
was 8% (6/71) ((22), which was not statistically different from that in the general population. In the current
study, we have further supported the result. We found that postoperative I131 treatment for DTC had no
significant effect on preterm birth (OR=1.49,P =0.073).

Studies (13-15) showed that there was no significant relationship between the incidence of stillbirth and I131

treatment in DTC patients. This meta-analysis showed that the I131treatment had no significant effect on
induced abortion (OR=0.58,P =0.364). Causes of stillbirth include abnormalities of the placenta, severe
fetal abnormalities, severe pregnancy complications, complications, etc. However, the association between
the incidence of the cause and I131 treatment has not been reported.

To investigate the best interval between the last administration of I131 and pregnancy, we compared the
abortion risk between patients with interval > 1 year and < 1 year. We found that compared with patients
with interval < 1 year, patients with interval > 1 year had significant lower risk of abortion (OR=0.50, P
=0.000). The findings are confirmed by statistical method, sensitivity analysis and publication bias analysis.
Fard-Esfahani A et al suggested that there was statistically significant difference between two time intervals,
that was, the interval between the last I131 treatment and spontaneous abortion (16.20 ± 10.97 months)
and the interval between the last treatment and normal pregnancy (32.10 ± 18.22 months) (17). Studies
(8-10, 23-28)found that I131in the blood, urine, and feces can cause radiation-induced injury to the gonads,
which may lead to temporary amenorrhea or a decrease in menstrual flow. Besides, amenorrhea and irregular
menstruation lasted for 6-12 months after I131 treatment, but no permanent ovarian failure was found. For
male reproductive health, Studies (10, 28, 29) showed that there would be a transient decrease in sperm count
and vitality, as well as testis volume after I131 treatment. Wichers M et al found that inhibin B decreased
significantly after 3 to 6 months of I131 treatment, and rose to normal after 18 months later(27). In addition,
it can also result in increased FSH as well as decreased AMH, suggesting that gonad function is affected.
Moreover, the gonad function returns to normal after 1 year. The American Thyroid Association recommends
that women should avoid pregnancy within 6-12 months, and men within 6 months of contraception after
receiving I131 treatment for DTC the ((19). In previous studies, comparative analyses on the interval 0-6 and
6-12 (months) were rarely conducted. Therefore, more large-scale prospective studies are needed to establish
the more precise recommended safe interval.

The present study had several limitations, there may be a small number of articles included, and the type of
study is not a randomized controlled trial. It is possible that the retrieval of research was incomplete with
the search strategy and terms used; And the measurement of pregnancy outcome may be inaccurate. It is
probable that not all abortions were in the medical records, as some would have occurred outside a medical
setting. This raised the possibility of biased ascertainment. Additional and specifically designed studies are
needed. For example, the effects of I131 treatment in DTC patients on genes of offspring, congenital disorders
of offspring, growth and development of offspring. At the same time, more basic researches are needed to
explore the mechanism of I131treatment on the reproductive system.
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Conclusion

In summary, in the present systematic review and meta-analysis, postoperative I131 treatment for DTC had
no significant effect on spontaneous abortion, induced abortion, premature birth and stillbirth. Patients with
interval between last I131 treatment and pregnancy >1 year had significant lower risk of abortion than that
with interval <1 year. Therefore, I131 treatment doesn’t increase the chance of adverse pregnancy outcomes.
Pregnancy is not recommended for DTC patients within 1 year after131I treatment.
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Table 1. Demographic and clinical data of subjects enrolled in studies.

Figure 1. Preferred reporting items for systematic reviews and meta-analyses flow diagram.

Figure 2. Forest plots of differences in the incidence of Pregnant outcomes between

the I131 and no I131treated groups. (1)Forest plots of differences in the incidence of spontaneous abortion
between the I131 and no I131treated groups. (2)Forest plots of the incidence of induce abortion in the I131
and no I131treated groups. (3)Forest plots of differences in the incidence of abortion between I131 and no
I131treated groups. (4)Forest plots of the incidence of Preterm birth in the I131 and no I131treated groups.
(5)Forest plots of differences in the incidence of stillbirth between the I131 and no I131 treated groups.
(6)Forest plots of differences in the incidence of abortion between the interval time of last I131 treatment
and pregnancy >1 year and <1 year.

Figure 3. Sensitivity analysis of the incidence of spontaneous abortion in the I131 and no I131treated groups.
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