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Abstract

Silent miscarriage is a type of miscarriage where the fetus has died but has not been naturally
expelled from the uterus, and it can result in maternal morbidity. This study was conducted to
determine the physiological changes in thyroid function tests and progesterone in women with
silent miscarriage; to evaluate the role of these parameters in the diagnosis of silent miscarriage;
and to assess the impact of maternal and gestational age as well as family history. The study
involved 96 women: 46 healthy pregnant women as controls and 50 women with silent
miscarriage. We evaluated thyroid function tests (thyroid stimulating hormone TSH, thyroxine T4,
triiodothyronine T3) and progesterone P4 levels. Additional analyses were performed between
silent miscarriage women subgroups based on gestational age, maternal age, and family history.
Women who had miscarried often showed elevated TSH and decreased thyroid hormones (T4, T3)
and progesterone levels compared to healthy pregnancies. A subanalysis of the miscarried
women group revealed a significant increase in thyroid function profile and progesterone in the
2nd trimester. Miscarried women with a positive family history of miscarriage had significantly
lower levels than those without a family history. Lastly, no age-related differences were observed
for any of the parameters. Thyroid dysfunction and decreased progesterone levels were
significantly associated with silent miscarriage, and gestational age and family history were
associated with the severity of these abnormalities.
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Introduction

Silent miscarriage (SM), also known as missed abortion,
is a unique form of spontaneous miscarriage, defined as
embryonic or fetal death with retained intrauterine
products of conception that are not naturally expelled [1,
2], which remain in the uterus for days or weeks with a
closed cervix. This is a very common complication,
occurring in approximately 15% of all clinically
recognized pregnancies. The pathogenesis of SM is still
not completely clear, and it is generally thought that
several factors interact to produce this result [3, 4]. The
primary recognized causes of SM are genetic factors,
intrauterine environment abnormalities, endocrine
disorders, immune dysfunction, heavy smoking, serious
systemic infections, environmental chemicals, and
trauma [4, 5].

Thyroid hormone influences nearly every organ system in
the body, including the heart, CNS, autonomic nervous
system, bone, GIl, and metabolism. It is famous for
regulating metabolism, growth, and plays a key role in
body temperature, reproductive health, nervous system
development, and bone turnover [6, 7]. The thyroid gland,
anterior pituitary gland, and hypothalamus make up a
self-regulatory circuit called the hypothalamic-pituitary-
thyroid axis. The two most important hormones made by
the thyroid gland are thyroxine or tetraiodothyronine (T4)
and triiodothyronine (T3) [6, 8]. The value of the thyroid
hormones for the achievement of pregnancy and its

maintenance was owing to the fact that they were
involved in many processes of embryonic implantation,
placental development, and fetal brain development.
Thyroid gland dysfunction during pregnancy, overt or
subclinical, has also been associated with pregnancy
complications [9, 10] such as spontaneous early
pregnancy loss, preterm delivery, and preeclampsia.

P4, "the pregnancy hormone," has a central role in the
establishment and maintenance of a successful
pregnancy by modulating maternal immune response
and thus contributing to immune tolerance against the
semi-allogeneic fetus [11, 12]. P4 produced by the
ovarian CL is necessary for the priming of the
endometrium and to induce an immunological milieu
favoring pregnancy, and in this way it conditions the
endometrial mucosa to let the early embryo implant in
the uterus. P4 is essential to prevent uterine contractions
and maternalimmune rejection of the fetus [13, 14].

Methods

This was a prospective case-control study of 50 women
with silent abortion (embryo without cardiac pulsation
before 20 gestational weeks) and 46 age-matched
healthy pregnant women as controls. Allwomen were in
reproductive age, and gestational age for silent
miscarriage and healthy pregnancy was < 20 weeks of
gestation. The silent miscarriage group was further
subdivided to complete certain objectives: gestational
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age (GA) [32] miscarriage women in the 1% trimester vs.
All the information was saved. Data of each participant
were saved, including the woman’s name, age,
occupation, smoking habits, alcohol consumption,
family history, co-medication, and any drug intake.
Women with a history of medical diseases such as
diabetes mellitus, renal, cardiovascular or any chronic
diseases, smoking, alcohol consumption, and drug
abuse were excluded from this study. The diagnosis of
silent miscarriage is based on clinical history, clinical
examination by a gynecologist specialist and obstetric
ultrasonography.

Five milliliters of venous blood were drawn from all the
subjects and were immediately placed into non-heated
gel serum separator tubes (SST) and then incubated at 37
°C in a water bath for approximately 10 min to coagulate
the sample prior to centrifugation for 15 min at 3000 rpm
to obtain the blood serum. The separated blood sera
were aspirated and used for the assay of Thyroid function
profile (TSH, total thyroxine TT4, and total
triiodothyronine TT3), and progesterone P4. 4 Thyroid
hormones profile; seraTSH, TT4 and TT3 were determined
by an enzyme linked immunoassay sandwich method
(DRG, Germany).

Serum P4 human estimation was performed using the
ELISA kit based on the manufacturer's instructions
(DiaPlus Inc., Canada) (REF: DP4816).

The results were statistically analyzed using the t-test.
The results were expressed as means = SD. A
significance level was setatp < 0.05[15].

Results

A significant difference was observed in the thyroid
function profile and progesterone levels between silent
miscarriage women and the well-health pregnant control
group. Women who have miscarried frequently show
elevated TSH and reduced thyroid hormones (T4, T3) and
progesterone levels, in comparison with healthy
pregnancies that continue to term. As shown in Table 1,
the levels of TSH were significantly higher in the
miscarriage group (36.34+7.94 vs. 1.92+0.55) than in the
control group. Conversely, thyroid hormone (T4:
114.1+21.8 vs. 127.3+27.2), (T3: 1.55+0.18 vs. 2.04+0.38)
and progesterone (P4: 18.4%£13.7 vs. 49.4+23.5) levels
were notably lower in the miscarriage group.

The gestational age-based comparison within silent
miscarriage women was done by focusing on a
comparison between the 1st and 2nd trimester of
gestation as presented in Table 2. The 2nd trimester
showed a pointedly elevation levels of thyroid function
profile and progesterone (TSH: 2.35+0.47 vs. 2.22+0.35),
(T4: 131.0+16.4.13 vs. 127.3+27.2), (T3: 1.64+0.18 vs. 1.
50+0.16) and (P4: 30.2+16.1 vs. 11.76+5.26) than the 1st
trimester.
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Table (1): Thyroid function tests and progesterone in
women with silent miscarriage and control group

Mean= SD
Control . Sllen‘t T- P-
Parameters miscarriage
group group value | value
(No.=46) (No.=50)
TSH (mIU/L) | 1.92+0.55 2.35+0.47 -4.12 | <0.001
T4 (nmol/L) | 127.3+27.2 | 114.1£21.8 2.63 <0.01
T3 (nmol/L) 2.04+0.38 1.55+0.18 8.10 | =<0.001
P4 (ng/ml) 49.4+23.5 18.4+13.7 7.79 | <0.001

Table (2): Effect of gestational age on thyroid function
tests and progesterone among silent miscarriage

group
Mean= SD
Gestational age I- p.
Parameters st 2nd
. . value | value
trimester trimester
(No.=32) (No.=18)
TSH (mIU/L) 2.22+0.35 | 2.58+0.570 | -2.71 <0.01
T4 (nmol/L) | 104.6+18.7 | 131.0£16.4 | -4.99 | <0.001
T3 (nmol/L) 1.50+0.16 1.64+0.18 -2.68 <0.01
P4 (ng/ml) 11.76%£5.26 | 30.2+16.1 -6.00 | <0.001

Biochemical parameters were significantly worse in
women with a positive family history of spontaneous
miscarriage than in miscarriage women with no family
history for all parameters, as shown in Table 3. The
familial group had significantly lower thyroid function
profile (TSH: 2.23+0.36 vs. 2.53+0.56), (T4: 109.1£19.2 vs.
121.6+23.9), (T3: 1.51+0.17 vs. 1.61+0.19), and similar
trend of progesterone (P4: 15.0£12.7 vs. 23.5+13.8) than
non-familial group.

Table (3): Effect of family history on thyroid function
tests and progesterone among silent miscarriage
group

Family history
Mean* SD
Silent Silent
miscarriage . . T- P-
Parameters . miscarriage
without . . value | value
. with family
family .
- history
history (No.=30)
(No.=20) )
TSH (mIU/L) 2.53+0.56 2.23+0.36 -2.35 | 0.023
T4 (nmol/L) 121.6+23.9 | 109.1£19.2 | -2.04 | 0.047
T3 (nmol/L) 1.61+0.19 1.51+0.17 -2.44 | 0.018
P4 (ng/ml) 23.5+13.8 15.0+12.7 -2.24 0.03

\Table 4 shows the age-related comparison within the
silent miscarriage group; there were no statistically
significant differences between the two age groups for
any of the parameters studied.
Table (4): Effect of maternal age on thyroid function
tests and progesterone among silent miscarriage
group
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Mean= SD
Parameters Maternal age T- P-
(20-30) yr. (31-40) yr. value | value
(No.=29) (No.=21)

TSH (mlIU/L) 2.30+0.36 2.42+0.59 -0.89 0.38
T4 (nmol/L) 111.3+x19.8 | 118.0+24.3 | -1.08 0.29

T3 (nmol/L) 1.51+£0.17 1.61+0.18 -1.98 0.054
P4 (ng/ml) 17.9+14.3 19.2+13.1 -0.32 0.75
Significant at (p< 0.05)
Discussion

The research revealed a close relation between
hypothyroidism, hypoprogesteronemia, and silent
abortion. Increased TSH and Decreased T3 and T4 Levels:
Compared with the control group, the TSH level was
increased, and the T3 and T4 levels were decreased, in
accordance with studies stating that subclinical
hypothyroidism increases the risk of abortion before 20
weeks of gestation [16-18]. Possible Mechanism(s):
Deficiency of thyroid hormone impairs embryo
implantation and placenta formation, and alters corpus
luteum function and progesterone synthesis. High TSH is
also associated with high inflammatory cytokines and
increased activation of natural killer (NK) cells in the
uterine lining [19, 20].

The levels of progesterone were significantly lower in
silent miscarriage 18.4 + 13.7 ng/mL as compared to the
control group of pregnant women 49.4 £ 23.5 ng/mL. This
is consistent with the critical role of progesterone in
pregnancy maintenance, and its withdrawal results in
regression of the corpus luteum and induction of uterine
contractions leading to pregnancy loss [21, 22].

The first-trimester women had higher TSH levels and
lower T4 and progesterone levels than the second-
trimester women. These changes reflect physiological
alterations in thyroid function and the progressive
increase in placental progesterone after the tenth week [
23, 24].

Women with a positive family history of miscarriage had
high TSH, low levels of T4, T3, and progesterone. These
observations are consistent with the hypothesis that
there is a genetic component to the risk of thyroid
dysfunction and development (or re-development) of
miscarriage. Clinical Relevance: These results highlight
the need for prompt evaluation of thyroid function and
progesterone levels, especially in women with prior
miscarriage, because early intervention for subclinical
hypothyroidism decreases the likelihood of spontaneous
miscarriage [25, 26].

Conclusion

This study confirmed that low progesterone and thyroid
hormone levels and high TSH levels have a significant link
with the occurrence of silent miscarriage. The severity of
these hormonal perturbations was reported to be
influenced by gestational age and family history of

miscarriage. The study recommends that it is necessary
to examine thyroid function and progesterone levels
routinely for all pregnant women at the beginning of the
pregnancy, mainly in women with a history of
miscarriage, so as to identify risk very early and give
therapeutic intervention that may reduce the incidence of
this obstetrical disorder.

Acknowledgments

The researcher give an expression thanks a lot to
University of Mosul, College of Pharmacy for the large
assistance to complete this study.

Funding
No funding was obtained for this work

Conflict of interest
The author confirms there is no conflict of interest

Adherence to Ethical Standards
The approval number and date Reference code: PREC-
26-1-50 Date: Monday, June 6, 2026.

References

1. Chu,J.J., Devall, A.J., Beeson, L. E., Hardy, P., Cheed,
V., Sun,Y., ... &Coomarasamy, A. (2020). Mifepristone
and misoprostol versus misoprostol alone for the
management of missed miscarriage (MifeMiso): a
randomised, double-blind, placebo-controlled
trial. The Lancet, 396(10253), 770-778.

2. Hegazy, H.M.A,, Ali, B.N., Abdel Halim, H.W. & Abdel
Baki, N.M. (2021). Serum angiopoietin -1 as a
biomarker of missed abortion. JRAM 2(1), 112-117.

3. Jiang, W.Z,, Yang, X.L. & Luo, J.R.(2022). Risk factors
for missed abortion: retrospective analysis of a single
institution's experience. Reprod Biol Endocrinol.
20(1), 115.

4. Biyik, I., Albayrak, M. & Keskin, F.(2020). Platelet to
lymphocyte ratio and neutrophil to lymphocyte ratio in
missed abortion. Rev Bras Ginecol Obstet. 42(5), 235-
239.

5. LiX,KangH,YinH, LiuT, HouQ, Yu X, Guo Y, Shen W,
Ge H, Zeng X, Lu K, Xiong Y. How many missed
abortions are caused by embryonic chromosomal
abnormalities and what are their risk factors? Front
Genet. 2023 Jan 4;13:1058261. doi:
10.3389/fgene.2022.1058261. PMID:  36685814;
PMCID: PMC9846508.

6. Shahid MA, Ashraf MA, Sharma S. Physiology, Thyroid
Hormone. 2023 Jun 5. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2026 Jan-.
PMID: 29763182.

7. Sabatino, L., & Vassalle, C. (2025). Thyroid Hormones
and Metabolism Regulation: Which Role on Brown
Adipose Tissue and Browning
Process? Biomolecules, 15(3), 361.
https://doi.org/10.3390/biom15030361

Copyright Author (s) 2026. Distributed under Creative Commons CC BY 4.0
Received: 04-08-2026 - Accepted: 03-10-2026 - Published: 16-10-2026

38


https://doi.org/10.5281/zenodo.23422567
https://journal.imu.edu.ly/ojs/index.php/Maaref_medical_journal/index

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Maaref Med J. 2026;2(2):36-39
https://doi.org/10.5281/zen0do.23422567

Maaref Medical Journal

https://journal.imu.edu.ly/ojs/index.php/

Rajalakshmi AN, Begam FA, Thyroid Hormones in the
Human Body: A review, Journal of Drug Delivery and
Therapeutics. 2021; 11(5):178-182

Korevaar TIM, Leung AM, Alexander EK, Bliddal S,
Boelaert K, Brenta G, Chou R, Dhillon-Smith R, Dosiou
C, Eaton JL, Guan H, Kilpatrick SJ, Lasserre BJ, Lee SY,
Maraka S, Meister KD, Morris-Wiseman LF, Nguyen
CT, Pearce EN, Shan Z. American Thyroid Association
2026 Guidelines for Thyroid Disease in Preconception,
Pregnancy, and Postpartum. Thyroid. 2026
May;36(5):481-544. doi:
10.1177/10507256261445624. Epub 2026 May 31.
PMID: 42219800.

Kirovakov, Z., Obreykova, M., Kostadinov, N., &
Jovanoska-Kirovakova, A. (2026). Thyroid Dysfunction
and Recurrent Pregnancy Loss: A Retrospective Case-
Control Study. Int J Med Sci Clin Invent, 13(3), 7852-
7856.

Colamatteo, A., Carbone, F., Fusco, C., Russo, C.,
Micillo, T., Carluccio, D., ... & Matarese, G. (2026). The
immunoregulatory role of progesterone during embryo
implantation and pregnancy. Trends in Endocrinology
& Metabolism.

ZhaoY,D’SouzaR,GaoY, et al.Progestogens in
women with threatened miscarriage or recurrent
miscarriage: A meta-analysis. Acta Obstet Gynecol
Scand. 2024; 103: 1689-1701.
doi:10.1111/a0gs.14829

Jimoh, A. A., Fatokun, B. O., Osuagwuh, U. |., &
Raheem, K. A. (2024). Areview of progesterone roles in
implantation. Journal of Sustainable Veterinary &
Allied Sciences, 6(2), 143.

Tetruashvili, N., Domar, A., & Bashiri, A. (2023).
Prevention of pregnancy loss: combining progestogen
treatment and psychological support.Journal of
clinical medicine, 12(5), 1827.

Armitage P., and Berry G., Statistical Methods in
Medical Research, 2nd ed. Blackwell, Oxford, London,
UK. 1985.

16.Azeem, H. A., Madian, A. A., lzzaldin, M. R., &
Mohamed, M. R. (2024). Correlation Between
Subclinical Hypothyroidism and Repeated
Miscarriage in Pregnant Women. Al-Azhar
International Medical Journal, 2024(2), 82-88.
17.Shibi  Anilkumar, A., Mariam Thomas, S., &
Veerabathiran, R. (2026). Autoimmune thyroid disease
in pregnancy: Clinical implications for miscarriage
risk. Endocrine Research, 51(1), 1-14.

18.TanJ, YangYY, YinY, Xin Q, Ge XC. Research on the
Impact of Thyroid Disorders on Reproductive
Function: A Narrative Review. J Clin Med Res. 2025 Aug
31;17(8):409-422. doi: 10.14740/jocmr6315. PMID:
40958985; PMCID: PMC12434935.

19.Chen S, Khan SU, Khan SU, Alissa M, Ibrahim EH,
Ahmad S, Taha R, Zhou K. Thyroid-reproductive axis
interplay: immunological mechanisms and
implications for female reproductive health. Front Cell
Infect Microbiol. 2026 Feb 2;15:1653380. doi:
10.3389/fcimb.2025.1653380. PMID: 41704644,
PMCID: PMC12907443.

20.Sharma, N., Mukherjee, S., & Kushwaha, A. (2022).
Cytokine Storm in Hypothyroidism in

21.

22.

23.

24.

25.

26.

Infertile. Hypothyroidism: New Aspects of an Old
Disease, 111.

21.Bataa M, Abdelmessih E, Hanna F. Exploring
Progesterone Deficiency in First-Trimester
Miscarriage and the Impact of Hormone Therapy on
Foetal Development: A Scoping Review. Children
(Basel). 2024 Apr 2;11(4):422. doi:
10.3390/children11040422. PMID: 38671639; PMCID:
PMC11049201.

22.Ahmed, S. M., & Mutalib, T. Y. (2025). Serum
Progesterone Hormone Level and Threatened
Miscarriage with Its Predictive Value for Viability. AMJ
(Advanced Medical Journal), 10(4), 145-153.
23.Ahmad, H. M., Alabdaly, M. A., & Sulaiman, K. M.
(2022). The Significance of Trimester-Specific Thyroid
Hormones Reference Intervals in lIragi Pregnant
Women. Kesmas: Jurnal Kesehatan Masyarakat
Nasional (National Public Health Journal), 17(2).
24.Li, J., Chen, S., & Yao, Y. (2025). Pregnancy
Complications and Transgenerational Health
Outcomes: Mechanistic Pathways and Future
Research  Horizons. Clinical and Experimental
Obstetrics & Gynecology, 52(9), 37832.

25.Poppe, K. G., Dhillon-Smith, R. K., & Kahaly, G. J.
(2026). Thyroid autoimmunity and assisted
pregnancy. The Lancet Obstetrics, Gynaecology, &
Women’s Health, 2(7), e646-e659.

26.Moradi, A., Norouzi, M., Farkhani, E. M., & Afzalnia,
S. (2026). Association between Maternal
Hypothyroidism and Miscarriage Risk: A Community
Based Cohort Study.

Copyright Author (s) 2026. Distributed under Creative Commons CC BY 4.0
Received: 04-08-2026 - Accepted: 03-10-2026 - Published: 16-10-2026

39


https://doi.org/10.5281/zenodo.23422567
https://journal.imu.edu.ly/ojs/index.php/Maaref_medical_journal/index
https://doi.org/10.1111/aogs.14829

