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Abstract: 

Hypothyroidism affects 2-4% females of reproductive age. Hypothyroidism causes 

thyroid failure, recurrent miscarriage, and failure of in-vitro fertilization (IVF). We intended 

to find the association between hypothyroidism and thyroid antibodies and outcomes of 

assisted reproductive technology (ART) among infertile females. Retrospective cohort study 

on196 females who attended infertility center at King Fahad Medical City, Riyadh Saudi 

Arabia. All variables including age, duration of infertility, the cause of infertility, T3, T4, 

TSH, thyroid antibodies and the fertility outcomes after ART were collected. Outcome 

Measures were infertile hypothyroid women having thyroid antibodies and its effect on 

conception after ART. Among 196 cases, infertility due to subclinical hypothyroidism was 

foundin 27 (13.8%) cases and in 13 (6.6%) patients with overt hypothyroidism. There was a 

statistically significant association between the presence of thyroid antibodies and 

hypothyroidism (P=0.000). Thyroid antibodies were positive in 11 (5.6%) cases, negative in 

143 (73%) cases and unavailable in 42 (21.4%) cases. After ART, 46.2% of 13 overt 

hypothyroid patients could not conceive, and 38.5% had ectopic pregnancy; whereas among 

27 females with subclinical hypothyroidism, 22.2% could not conceive, and 3.7% ended up 

with miscarriage. The risk of having thyroid antibodies among sub fertile women was 27.67 

times (OR 27.67, 95% CI 5.56-137.54, P<0.001) when compared with women who did not 

have hypothyroidism.  

Discussion and Conclusion: Subclinical hypothyroidism and thyroid antibodies may lead to 

infertility and affect the ability to conceive after ART.  

Running title 

Thyroid antibodies among subfertile women  
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Introduction 

Infertility is defined as the inability to achieve a clinical pregnancy after 12 months or 

more of regular unprotected sexual intercourse (1). It is estimated to be between12-14% (2), 

and hypothyroidism is one of the contributory factors for infertility (2), its prevalence in the 

reproductive age group is 2-4% (2). Hypothyroidism-associated infertility is due to 

anovulatory cycles, luteal phase defects, hyperprolactinemia and sex hormone imbalance that 

significantly lead to failed in-vitro fertilization (IVF) and recurrent miscarriages (3). 

Autoimmune hypothyroidism affects 5-10% of childbearing women and this is associated 

with thyroid failure, recurrent miscarriage and failed in-vitro fertilization (IVF) especially in 

patients with endometriosis and ovarian dysfunction (3). In infertile women, the prevalence of 

thyroid autoimmunity (TAI) is significantly higher than in parous age-matched women (3). 

Hypothyroidism can lead to abortion, premature infants, low birth infants, stillbirths, 

prematurity, impaired fetal brain development, lower IQ and academic underperformance (2, 

4). Hypothyroidism can be detected easily by assessing circulating thyroid stimulating 

hormone(TSH). The comprehensive thyroid evaluation should include T3, T4, TSH, and 

autoimmune thyroid testing such as thyroid peroxidase (TPO) antibodies (5). There is a higher 

prevalence of subclinical hypothyroidism among infertile women and this supports thyroid 

screening in women with reproductive failure (5). Treating infertile women with thyroxine 

replacement increases spontaneous conception and prevents pregnancy complications. 

Women with thyroid dysfunction, before or at early pregnancy stages, should be treated with 

thyroxine to avoid assisted pregnancy complications (4). Whether thyroid hormones should be 

givenbefore or during pregnancy, in euthyroid women with TAI remains controversial and 

needs further investigation (4). Levothyroxine (LT4) monotherapy remains the current 

standard for management of primary hypothyroidism (6). Over-replacement is a common 

clinical practice and is associated with increased risk of atrial fibrillation and osteoporosis, 

and hence should be avoided (7). 

There are many sophisticated interventions for assisted reproductive technologies for 

infertility patients, but other simple treatment regimens can improve fertility if diagnosed 

early. Hypothyroidism is among the treatable causes of infertility(8). Previous studies done in 

different countries have shown an association between hypothyroidism and infertility, but 

evidence is scarce in the Middle East. To fill this gap, this study aims to determine the 

prevalence of hypothyroidism and thyroid antibodies among Saudi infertile females seeking 
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treatment in an infertility clinic and to assess the outcomes and responses of the interventions 

done with emphasis on females with thyroid disorder. 

 

Materials and Methods 

The study received ethical approval from the institutional review board (IRB number 

14-152).It is a retrospective cohort study done among infertile females. These infertile 

women visited the Reproductive Endocrine and Infertility Medicine Department (REIMD), at 

King Fahad Medical City, Riyadh, Saudi Arabia. Arandom non-probability sampling 

technique was used to select 196 infertile females from June 2012 to February 2013 coming 

to REIMD. Saudi females aged 17-40 and having complete medical records that include 

fertility profile and anthropometrics as well as laboratory investigations (thyroid profile)were 

included in the study. Couples with incomplete files and males were excluded from the study. 

The data is filled from the electronic medical record of the patients. BMI, menstrual 

irregularities, ultrasound findings, basal hormonal status, infertility duration, and outcome 

were recorded and transferred to an excel sheet. 

All categorical variables gender, fertility, types of infertility, duration of infertility, etc. were 

presented as numbers and percentages. Whereas continuous variables like age, BMI, T3, T4, 

etc. were expressed as mean ± SD. Chi-square/Fisher’s exact test according to whether the 

cell expected frequency is smaller than 5 it was used to determine the significant relationship 

between categorical variables. Analysis of variance (ANOVA) was used to determine the 

mean significant difference between thyroid disorder with lab investigations and other 

parameters. Binary logistic regression was used to determine significant predictors factor 

associated with thyroiddisorder. It was performed with the dependent variable (hypothyroid 

infertile cases) and independent variables, which were age, increasing duration of infertility, 

BMI, T4 levels, TSH levels and presence of thyroid antibodies. A P-value <0.05 was 

considered statistically significant. All data was entered and analyzed through SPSS version 

22.0 (SPSS, Chicago, IL, USA). 

 

Results 

The clinical characteristics of 196 patients are presented in (Table 1). There were 100 (51%) 

cases of primary and 96(49%) cases of secondary infertility. The majority of the cases, 73 

(37.2%) had 3-4 years duration of infertility. Among 40(20.4%) cases who had 

hypothyroidism, 13(32.5%) of them had overt hypothyroidism and 27(67.5 %) had 
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subclinical hypothyroidism. Thyroid antibodies were positive in 11 (5.6%) cases, negative in 

143 (73%) cases and unknown in 42 (21.4%) cases. Laboratory investigations are shown in 

(Table 2). The mean value and standard deviation of T3 are 4.49± 0.70 (pmol/l) while for T4 

is 14.77± 2.87 (pmol/l) and for TSH is 4.53±18.59 (mIU/ L). 

As shown in (Table 3), there is a statistically significant association between age (P=0.001), 

BMI(P=0.012), duration of infertility (P=0.047), cause of infertility (P<0.001) presence of 

thyroid antibodies (P=0.000) and hypothyroidism.  

Table 4 reveals the significant predictors associated with hypothyroidism. Binary logistic 

regression was performed with the dependent variable, hypothyroid infertile cases, and the 

independent variables, which were age, increasing duration of infertility, BMI, T4 levels, 

TSH levels and presence of thyroid antibodies. Females who are hypothyroid have a higher 

risk of developing infertility with increasing age (OR 1.132, 95% CI 1.006-1274, P = 0.039). 

Similarly, the odds of increasing duration of infertility and high BMI were associated with 

hypothyroid infertile patients (OR 3.0, 95% CI 1.015-8.864, P =0.047) and (OR 1.108, 95% 

CI 1.022-1.20, P =0.013. The odds of hypothyroid infertile females to have elevated T4 levels 

is 1.42 (OR 1.42, CI1.060-1.891, P =0.018), and for TSH levels is 3.916 (OR 3.916, CI 

1.567-9.788, P = 0.003). There is 27.67 times risk of having thyroid antibodies in infertile 

hypothyroid females (OR 27.67, 95% CI 5.56-137.54, P<0.001) as compared to those who do 

have not thyroid antibodies.   

 

Discussion 

Among 196 infertile patients, 40.2% were due to female infertility, 35.2% for male 

infertility, and 23.5% for unexplained infertility. These results correspond to previous studies 

done by Vermaet al, in 2013(2) where 23.9% of 394 of infertile women were hypothyroid. 

Similarly, Biradar SM et al in 2012(9) reported that the prevalence of subclinical 

hypothyroidism is more than overt hypothyroidism (20% versus 6% respectively). According 

to Khandelwal D and Tandon, (2012)(6), 2-5% of subclinical hypothyroidism patients 

progress to overt hypothyroidism per year, and thus recommended that females with TSH>10 

mIU/L should be treated. In a prospective case-control study by Grassi G et al. (10), the mean 

duration of infertility was significantly longer in females with hypothyroidism than in the 

control group.  

Women with thyroid disorders have menstrual irregularities due to altered hormonal status (5). 

In our study, irregular menstruation was seen in 58(29.6%) females. The frequency of 
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menstrual irregularities is three times greater in hypothyroidism than in normal population. 

The most common manifestation is oligomenorrhea rather than menorrhagia as considered 

previously (5). Hormonal derangement in serum levels of FSH, LH and prolactin have been 

observed in hypothyroid patients; the mechanism involves disturbances in LH release and 

hyperprolactinemia that result in anovulatory cycles and menstrual irregularities in 

hypothyroid females (2). In our study, the mean FSH, LH and prolactin levels were 6.55± 

4.38 IU/L, 8.03±11.92IU/L, and 462.05±431.45 mIU/L. 

Ovarian dysfunction has been well documented to be associated with hypothyroidism (5, 

11).Our results were in agreement with previous observations and showed 19.4% of the cases 

of PCO and 23.5% of the cases of unexplained infertility have hypothyroid. This was in 

concordance to what has been reported by Grassi G et al., in 2001(10), where thyroid 

autoimmunity was seen in 17.4% of the infertile women. Similarly, Poppe K and Glinoer D 

in 2002 (11, 12), have reported 5-20% prevalence of thyroid antibodies among females of 

childbearing age.  

Adverse pregnancy outcomes and more complications have been reported in women with 

TAI (13).In our study, 6 (46.2%) females with overt hypothyroid and 6 (22.2%) females with 

subclinical hypothyroidism could not conceive; 1 patient with subclinical hypothyroid had an 

abortion. Treatments with Levothyroxine for females with hypothyroidism, especially women 

with irregular menses, have been recommended preceding artificial reproductive technologies 

and controlled ovarian hyperstimulation(3). In our study, post-thyroxine replacement therapy 

resulted in 2 (15.4%) cases of overt and 8(29.6%) cases of subclinical hypothyroidism in 

conception within six months. 

The authors acknowledge some limitations. The study has a limited number of patients, and 

thus a larger sample size will highlight more pronounced effects and may give more 

generalized results than the present one. Many females had no immunological analysis that 

limited the availability of the investigations done. 

 

 

Conclusion: 

In conclusion, our study highlights the association of hypothyroidism and thyroid antibodies 

as a risk factor for infertility among infertile women. A prospective study with a larger 

sample size is recommended to elaborate specific thyroid antibodies and their effect on the 

outcomes of different assisted reproductive technologies. 
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Table 1. Clinical characteristics of the patients (n = 196) 
 

Characteristics Categories n (n%) 

Age group 
<30 years 
>30 years 

113 (57.7%) 
 83 (42.3%) 

Duration of Infertility 
 

1-2 years 
3-4 years 
4-5 years 
>6 years 

42 (21.4%) 
73 (37.2%) 
30 (15.3%) 
51 (26%) 

Type of Infertility 
Primary  
Secondary 

100 (51%) 
 96 (49%) 

Causes of Infertility 

PCO 
Endometriosis 
Tubal Factor 
Unexplained  
Others  

38 (19.4%) 
5 (2.6%) 
69 (35.2%) 
66 (33.7%) 
18 (9.2%) 

Menstrual Cycle 
Regular 
Irregular 

138 (70.4%) 
58 (29.6%) 

BMI 

<18.5 (Underweight) 
18.5-24.9 (Normal) 
25-29.9 (Overweight) 
≥30 (Obese) 

3 (1.5%) 
34 (17.3%) 
65 (33.2%) 
94 (48%) 

USG 

Normal 
PCO 
Ovarian Cyst 
Fibroid Uterus 
Others 

106 (54.1%) 
55 (28.1%) 
11 (5.6%) 
8 (4.1%) 
16 (8.2%) 

 
Thyroid disorder 

No  
Overt Hypothyroidism 
Subclinical Hypothyroidism 

156 (79.6%) 
13 (6.6%) 
27 (13.8%) 

T4 
<12 
12 – 22  
>22 

14 (7.1%) 
157 (80.1%) 
25 (12.8%) 

 
TSH  

 
<0.27 
0.28 – 4.20 
>4.20 

 
3(10.2%) 
137 (69.9%) 
39 (19.9%) 

 
Thyroid Antibodies 

Yes 
No 
Not Available 

11 (5.6%) 
143 (73%) 
42 (21.4%) 

 
Outcome 

Successful pregnancy 
Not pregnancy 
Abortion  
Ectopic pregnancy 
Unknown 

47 (24%) 
41 (20.9%) 
7 (3.6%) 
5 (2.6%) 
96 (49%) 
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Table 2. Descriptive analysis of infertility and lab investigation (n = 196) 

 Parameter  Minimum Maximum Mean ± S.D 

Age of Patient 18 43 29.86 ± 5.20 

Parity 0 4 0.48 ± 0.75 

BMI 16.60 50.20 30 ± 6.18 

Serum Prolactin(mIU/L) 110.00 3300.00 462.05 ± 431.45 

T3 2.41 6.12 4.49 ± 0.70 

T4 .60 34.10 14.77 ± 2.87 

TSH (mIU/L) 0.00 249.90 4.53 ± 18.59 

 

Table 3. Effect and association of hypothyroidism on patients’ characteristics (n=196) 

 
 
 

 
Thyroid Disorder  

P-value  
No 

Overt 
Hypothyroidism 

Subclinical 
hypothyroidism 

 
Age of Patient 

30.10 ± 4.97 33.23 ± 4.71 
 
26.89 ± 5.48 

 
*0.001 

 
Parity 

0.47 ± 0.68 0.69 ± 1.18 
 
0.44 ± 0.89 

 
0.571 

 
BMI 

29.9 ± 5.77 34.5 ± 8.71 
 
28.4 ± 6.25 

 
*0.012 

Duration of 
infertility  
1-2 years 
3-4 years 
4-5 years 
>6 years 

30 (19.2%) 
56 (35.9%) 
25 (16.0%) 
45 (28.8%) 

5 (38.5%) 
3 (23.1%) 
2 (15.4%) 
3 (23.1%) 

 
7 (25.9%) 
14 (51.9%) 
3 (11.1%) 
3 (11.1%) 

 
 
0.247 

Type of fertility  
Primary 
Secondary 

78 (50%) 
78 (50%) 

6 (46.2%) 
7 (53.8%) 

 
16 (59.3%) 
11 (40.7%) 

 
 
0.631 

Menstrual Cycle 
Regular  
Irregular 

111 (71.2%) 
45 (28.8%) 

10 (76.9%) 
3 (23.1%) 

 
17 (63%) 
10 (37%) 

 
0.599 

Serum Prolactin 
(mlU/L) 

457.14 ± 422.8 317.68 ± 235.91 
 
554.26 ± 106.15 

 
0.304 

 
T3  

4.47 ± 0.72 4.20 ± 0.49 
 
4.83 ± 0.63 

 
0.284 

 
T4 

14.62 ± 2.62 14.51 ± 1.79 
 
15.7 ± 4.31 

 
0.228 

 4.81 ± 20.78 3.09 ± 0.93   
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TSH 3.55 ± 2.01 0.919 
 
Thyroid 
antibodies 

2 (1.6%) 2 (15.3 %) 
 
7 (25.9%) 

 
*<0.001 

Outcome 
Successful 
pregnancy 
Not pregnancy 
Abortion  
Ectopic pregnancy 
Unknown 

 
37 (23.7%) 
29 (18.6%) 
6 (3.8%) 
5 (3.2%) 
79 (50.6%) 

2 (15.4%) 
6 (46.2%) 
0.0 
0.0 
5 (38.5%) 

 
8 (29.6%) 
6 (22.2%) 
1 (3.7%) 
0.0 
12 (44.4%) 

0.492 

*P value <0.05. 

 

Table 4. Independent and most significant risk factors associated with hypothyroid infertile 

Characteristics OR 95% CI P-value 

 
Age  

 
1.132 

 
1.006-12.74 

 
*0.039 

 
Duration of infertility 1-2 years 

 
3.0 

 
1.015-8.864 

 
*0.047 

 
BMI 

 
1.108 

 
1.022-1.20 

 
*0.013 

 
Thyroid Antibodies 

 
27.67 

 
5.56-137.54 

 
*<0.001 

 
T4 

 
1.416 

 
1.060-1.891 

 
*0.018 

TSH 1.186 1.036 –  3.562 *0.033 

*P value <0.05. 

 

 
 

 


